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1.0 Introduction

The purpose of this Post-Construction Report is to document the details of a Non-Time Critical

Removal Action at Site IR-1/21 Industrial Landfill at Hunters Point Shipyard, San Francisco,

California. This Removal Action was designed to reduce the potential for release of landfill

constituents into the San Francisco Bay, in accordance with the requirements of the

Comprehensive Environmental Response Compensation and Liability Act (CERCLA) and the

National Oil and Hazardous Substances Pollution Contingency Plan (NCP). The Navy is the

lead agency for this removal action. As specified in the Federal Facility Agreement (FFA), the

Navy is working in cooperation with the US Environmental Protection Agency (USEPA) Region

9, the California Department of Toxic Substance Control (DTSC), and the Regional Water

Quality Control Board (RWQCB). This removal action is consistent with future actions planned

at HPS, and was selected based on compatibility with future remedial actions at the site. A sheet

pile barrier and groundwater extraction system was designed and installed to control the flow and

corresponding contaminant transport from a portion of the site IR-1/21 Industrial Landfill.

All work summarized in this report was conducted under Delivery Order 060 of IT Corporation's

Remedial Action Contract (RAC) No. N62474-93-D-2151, administered by EFA-West. The

work performed under this delivery order was based upon information presented and referenced

in the Navy's Request for Proposal (RFP) to IT Corporation, dated May 14, 1996. The RFP

references the following documents which were used as a general guidance. Draft Engineering

Evaluation/Cost Analysis (EE/CA) prepared by PRC Environmental Management Inc. (PRC,

1996a); an associated Addendum to the Draft Engineering Evaluation/Cost Analysis, also

prepared by PRC Environmental Management Inc. (PRC, 1996b); and Removal Action

Implementation Work Plan (RAIWP) prepared by PRC Environmental Management, Inc.

(PRC, 1996e). This delivery order was awarded to IT on June 6, 1996.

Subsequent to award, IT received a draft final EE/CA completed by PRC EMI, on May 24, 1996.

The final EE/CA was submitted by PRC EMI on July 26, 1996. A draft Action Memorandum

for the removal action at Site IR 1/21 was completed by PRC EMI on August 13, 1996. These

documents were used in the preparation of the Removal Action Implementation Work Plan (IT,

1996a) and the associated project planning documents. The final revision of the Action
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Memorandum was completed on September 13, 1996. The final Action Memorandum document

was also incorporated as general guidance in the design submittals (IT, 1997a, IT, 1997b).

1.1 Site Description

Hunters Point Shipyard (HPS) is a former naval shipyard located in southeastern San Francisco,

encompassing approximately 936 acres. This area has been operated as a shipyard since about

1869. The Navy used HPS from 1939 through 1974 to produce, modify, maintain, and repair

various Navy vessels. From 1976 through 1986 the Navy leased about 98 percent of liPS to

Triple A Shipyards.

The Industrial Landfill is located within Parcel E at the southeast boundary of liPS. During the

period of 1942 to 1974, the area now comprising Site IR-1/21 was filled with a variety of

undocumented construction and industrial wastes. From 1958 to 1974, shipyard wastes

including sandblast waste, domestic refuse, paints, solvents, and various industrial debris were

all deposited at the landfill site. Subsequent groundwater investigations have identified a

groundwater plume emanating from the landfill, possibly migrating towards San Francisco Bay.

Several potential chemicals of concern were identified at this site, including volatile organic

compounds (VOC's), semi-volatile organic compounds (SVOC's), total petroleum hydrocarbons

(TPH), metals, and polychlorinated biphenyls (PCB's); however, PCBs (arochlor 1260) were

identified as the primary chemical of concern.

1.2 Project Objectives

The primary objectives of work performed under this delivery order were to confirm contaminant

distribution, site lithology, and to reduce contaminant migration to the San Francisco Bay. To

achieve these objectives, work items were conducted in two phases. Phase I was the collection

of data and design of a groundwater containment system. Phase II was the implementation of the

Phase I design.

1.3 Report Format

The following text of this report is divided into three main sections. Section 2.0 provides a

detailed account of the field activities undertaken as part of each phase of work. Section 2.1

details the Phase I activities, and Section 2.2 details the Phase II activities. Section 3.0 describes

changes from the project work plan and design submittal documents which occurred during field
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activities and includes all field work variances (FWVs) and requests for information (RFIs).

Section 4.0 details system performance during startup and shakedown of the extraction system

including a twenty-four hour pump test. Section 5.0 is a report certification statement, and 6.0 is

a listing of references.

The USEPA provided comments to the draft version of this document. A response to the

USEPA comments is provided of Appendix J of this report.
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2.0 Project Summary

The objective of mitigating the potential migration of specific landfill groundwater contaminants

into the San Francisco Bay was the impetus for the implementation of the IR 1/21 Removal

Action. The focal point of the Removal Action was a reported plume of PCBs within the

shallow groundwater at the site. The shallow groundwater at this site flows within the A Aquifer

zone, which locally consists of undifferentiated quaternary deposits, landfill debris, and other

anthropogenic fill material. A subsurface sheet pile barrier and groundwater control system were

proposed for this Removal Action. Conceptual designs for the proposed system were presented

in the EE/CA and the Removal Action Work Plan. The conceptual design, included the

installation of a 600 foot long sheet pile wall keyed into the underlying Bay Mud. The sheet pile

wall is intended to act as a relatively impermeable vertical barrier to groundwater flow, thus

impeding the potential flow of groundwater contaminants into the Bay. The underlying Bay Mud

is considered a relatively impermeable horizontal barrier to groundwater flow, which also

impedes the flow of groundwater contaminants. The flow of shallow groundwater beneath the

site is toward the San Francisco Bay. To prevent groundwater mounding on the landward side of

the sheet pile barrier, a groundwater control system was proposed. The concentrations of the

groundwater contaminants were anticipated to be low enough that the extracted groundwater

could be discharged into the POTW without pretreatment. On the basis of this design, IT was

contracted to collect additional site specific data/design the system (Phase I), and to construct the

approved system (Phase II). The system that was constructed, varied from the conceptual design

because site conditions were found to be somewhat different than those that were initially

anticipated. The resultant system meets or exceeds the objectives of the Removal Action.

The work that was conducted to achieve the objectives, was completed in a phased approach.

The initial phase, or Phase I activities consisted of data collection and design. Each specific

work element that was completed for this effort, is discussed in Section 2.1 and its associated

subsections. The Phase II activities consisted of implementation of the design, as well as, the

field engineering and construction. Each major work element that was completed for the Phase

II effort is addressed in Section 2.2 and its associated subsections.

M_20JuI99\WESTDIV_PLANS\60PSTCNT2.REV
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2.1 Summary of Phase I Activities

The scope of the Phase I data collection activities began with the preparation of project plans.

Following the completion of the plans, and prior to field mobilization, IT held the contract

required pre-construction meetings. At the conclusion of those meetings, a California licensed

surveyor performed an initial site layout survey. An underground utility location contractor then

cleared the prospective work locations for the subsurface investigation. Subsurface investigation

activities included Cone Penetration Testing (CPT) at 37 locations, their depths ranging between

20 and 60 feet below the ground surface. The sampling apparatus was also used to drive a

Hydropunch, for the collection of eight groundwater samples. These samples were analyzed for

the Chemicals-of-Concern (COCs) that drive this removal action. Following the preliminary

analysis of the CPT data, a test pile program was conducted to assess the viability of driving

sheet piling within the landfill area. A preliminary corrosion test was conducted, over the period

of a weekend, on one of the driven test piles. Concurrent with the subsurface investigation, a

subcontractor was used to perform video surveys of selected storm sewers within the landfill.

The sanitary sewer, used for project effluent discharge, was also video surveyed. All the field

data collected under Phase I were incorporated into a revised design for the system. This design

was presented in two separate design documents, one submittal for the sheet pile containment

barrier (IT, 1997a), and a second for the groundwater extraction system (IT, 1997b).

2.1.1 Project Plans and Permits

A Removal Action Work Plan (IT, 1996a), a Contractor Quality Control Plan and Sampling and

Analysis Plan (IT, 1996b), and Site Specific Health and Safety Plan (IT, 1996c) were prepared

by IT. The plans were finalized on August 29, 1996.

2.1.2 Phase I PreConstruction Meeting Prior to Mobilization

A pre-construction meeting was held with the Navy prior to mobilization to the field. IT

participants included the project manager, site quality control manager, site safety and health

officer, and project engineer(s). Topics of consideration included scopes of work, schedule,

work hours, security, points of contact, and construction checklist items from the Navy's

Resident Officer in Charge of Construction (ROICC).
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2.1.3 Initial Surveying - Site Layout

The site land surveying was performed by Ronald Greenwell and Associates (RGA), under

subcontract to IT Corporation. The first step of site investigation activities were the initial

survey layout of the CPT points and Hydropunch sampling locations. The locations are shown in

the Removal Action Work Plan (IT, 1996a), as well as the Design Submittal Sheet Pile

Containment Barrier, (IT, 1997a). An initial baseline and control point layout survey was

performed to tie all project survey data to existing site benchmarks. The accuracy of individual

survey measurements was in accordance with IT Standard Operating Procedure (SOP) 23.1,

"Land Surveying".

Sampling and testing points that were relocated during the course of the investigation, were

resurveyed at the conclusion of the Phase I data collection effort.

2.1.4 Underground Utility Clearance

The underground utility clearance was conducted by Subdynamic Corporation, under subcontract

to IT Corporation. The proposed CPT and Hydropunch locations were identified and the

locations were staked by RGA. Following the location and staking efforts, a two step process

was implemented to identify the presence of potential underground utilities. First, the base

utility maps (provided by the Navy) were cross checked with the staked locations; second, a

utility location survey, using geophysical methods, was performed by Subdynamic Corporation

to identify any potential utilities or other underground obstructions. All underground utility

clearance activities were performed in accordance with IT SOP 7.1, "Surface and Subsurface

Geophysics".

The underground utility location work included a survey for magnetic anomalies. Several

anomalies were noted and their locations marked on the surface.

2.1.5 Cone Penetrometer Testing - Geotechnical Data Collection

The Cone Penetrometer Testing (CPT) was performed in October 1996 by Tonto Drilling, under

subcontract to IT Corporation. CPT data was collected to assess the soil profile along the

alignment of the sheet pile wall. The depth to bay mud was targeted in this investigation because

it acts as a relatively impermeable boundary to contaminant transport. Testing was conducted

using hydraulically driven probes containing instrumentation that recorded pore pressure, depth,
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tip resistance, and "sleeve" friction. The CPT data collection was conducted in accordance with

IT's Standard Operating Procedure 10.2, "Cone Penetration Testing and Hydropunch

Groundwater Sampling".

Cone penetrometer testing was completed at 37 locations along the proposed alignment of the

sheet pile wall and extraction well field. Target depths ranged from 20 to 60 feet below the

ground surface (bgs). This data was used to assess the site stratigraphy as well as assess the

potential for encountering buried landfill debris (Appendix A, Sheet G-4). Based on these data,

the sheetpile depth design specified penetration below the projected surface of the bay mud unit.

When subsurface obstructions were encountered during CPT pushes, offset locations were

selected. Due to the presence of minor underground obstructions, target depths were not

achieved at three initial locations. Two of the CPT points that met refusal were relocated and

target depths were achieved. The third CPT point that met refusal was eliminated from the

program due to limited space for rig movement.

The CPT results were presented in Appendix A of the Design Submittal for Sheet Pile

Containment Barrier, Site IR-1/21: Industrial Groundwater Plume, DO No. 0060

(IT, 1997b).

2.1.6 Hydropunch Sampling

The Hydropunch sampling was conducted during October, 1996, by Tonto Drilling, under

subcontract to IT Corporation. This work was performed in order to more fully delineate the

aerial extent of the groundwater that was suspected to be affected by the presence of PCBs and

other landfill constituents. Eight hydropunch samples were collected at locations adjacent to

selected CPT points along the proposed alignment of the containment barrier. The data from

these samples was used to evaluate the distribution of selected landfill COCs in the vicinity of

the projected alignment of the sheet pile wall.

The samples were analyzed for polychlorinated biphenyls (PCBs), volatile organic compounds

(VOCs), semivolatile organic compounds (SVOCs), total dissolved solids (TDS), and metals.

The resulting data confirmed the optimum positioning for the sheet pile wall alignment. These

data were presented in Appendix B of the Design Submittal for Sheet Pile Containment Barrier,

Site IR-1/21: Industrial Groundwater Plume, DO No. 0060 (IT, 1997a).

MZk20Ju199\WESTDIVkPLANS\60PSTCNT2.REV
2-4



Following the sample collection, all sample points were located by land survey, in X-Y-Z

coordinates, and documented for design purposes.

2.1.7 Test Sheet Piles

The test sheet piles were installed by Miller Thompson Constructors Inc., under subcontract to IT

Corporation. The test pile program was conducted as part of the Phase I field activities in order

to evaluate constructability of the sheet pile containment barrier at this site. Test sheet piles were

driven in pairs at four preselected locations, targeted at known areas of difficult CPT driving

conditions. One test sheet pile pair was driven at a relatively unobstructed location. Test sheet

piles were driven to their full target depths at all locations.

The test sheet pile program demonstrated that refusal at a CPT location alone was not considered

consequential with respect to constructability of the sheet pile wall. A summary report of the test

sheet pile installation, including driving logs and inspection forms, is included in Appendix C of

the Design Submittal for the Sheet Pile Containment Barrier (IT, 1997a).

2.1.8 Preliminary Corrosion Testing

Corrosion Testing was performed by Associated Corrosion Engineers of Walnut Creek,

California, under subcontract to IT Corporation. The evaluation included soil resistivity tests at

various depths along the area the sheet pile wall was to be installed. Tests that measured the

actual electrical current drain of the southernmost test sheet piles were also run. Soil resistivity

tests were performed utilizing the Wenner Four Pin method. Most of the resistivities measured

showed the soil to be mildly corrosive, however soils in the depth of 7 to 10 feet were slightly

more corrosive. Drainage tests of the installed test sheet piles were performed in accordance

with the National Association of Corrosion Engineers (NACE) Recommended Practice, RP-

0169-92. The tests showed that the proposed sheet pile installation would initially require

approximately 4 milliamperes per square foot of metal surface for full cathodic protection.

Based on these results, Associated Corrosion Engineers recommended that coated sheet piles

should not be installed without supplemental cathodic protection. A copy of their report was

included as Appendix D of the Sheet Pile Containment Barrier Design Submittal, (IT, 1997a).
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2.1.9 Storm Sewer Video Survey

Storm sewer video surveying was conducted in October 1996 by Subtronic Corporation under

subcontract to IT Corporation. As detailed in the final EE/CA, (PRC, 1996c), site utility maps

show eight storm sewer outfalls that reportedly discharge within, or beneath, the industrial

landfill. IT was requested to plug each of the eight lines to prevent their discharge into the

landfill. A video survey of the outfall discharge lines was first conducted to verify the existence

and location of each line. The survey comprised a review of approximately 1100 feet of storm

sewer line.

The results of the field investigation and video survey revealed that the "outfalls", were actually

inlets or catch basins rather than storm sewer outfalls as described in the EE/CA. The storm

sewers were video surveyed to verify their junction points with known existing lines, as well as,

to evaluate the overall integrity of the lines. The lines were observed to be intact and in

relatively sound condition with minimal sediment load.

The results of the video survey revealed that the known storm sewer lines were neither draining

into, nor providing a significant discharge source into the Site IR-1/21 Industrial Landfill; but

rather, providing drainage for surface water and moving it away from the landfill. It was deemed

unnecessary to plug the storm drain lines as was specified in the EE/CA.

2.1.10 Sanitary Sewer Video Survey and Cleaning

The initial sanitary sewer video surveying was conducted in October 1996 by Subtronic

Corporation under subcontract to IT Corporation. Cleaning and follow-up video surveys of the

sanitary sewer lines were conducted in October 1996 by Mixis, Inc. under subcontract to IT

Corporation.

As outlined in the RAIWP (PRC, 1996e), the groundwater extraction system discharge line was

designed to connect directly into to the existing sanitary sewer system. This connection was

scheduled at Manhole 187 (MH-187), where the existing sewer line carries flow to Pump Station

A. At Pump Station A, the effluent was proposed to be pumped into the sanitary sewer system

that is owned and operated by the City and County of San Francisco.
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To verify the integrity of the sanitary sewer line between MH-187 and Pump Station A,

a video survey of approximately 860 feet of the of sewer line was performed. The results of

that survey revealed that the line was constructed of both eight inch diameter Vitrified Clay Pipe

(VCP), and 12 to 24 inch diameter reinforced concrete pipe. A 108 foot segment of the sewer

line was submerged under standing water. Subtronic Corporation was unable to perform the

video inspection of this segment during the survey. Sheet C-11 of Appendix A, shows the

alignment, manhole designations, and sizes of the subject sanitary sewer line segments.

The survey revealed that the subject segment of sewer line was intact and in reasonably sound

condition; however, the solids loading in the line ranged up to 30%. As a result of the solids

loading within the selected sections of the line, coupled with the inability to video survey the

submerged section of the line, the Navy directed IT to clean the sanitary sewer line from MH-187

to Pump Station A. The sewer line cleaning work was conducted in accordance with Field Work

Variance No. 2.

2.1.11 Preparation of the Design Submittal

Upon completion of Phase I field activities final designs of the sheet pile containment barrier and

the extraction system were prepared by IT Corporation and submitted to the Navy for review. A

draft of the design for the sheet pile containment barrier was submitted on March 7, 1997.

Navy's comments were incorporated and the final revision of the design was submitted on

August 8, 1997. A draft of the design for the extraction system was submitted on March 24,

1997. Navy's comments were incorporated and the final revision of the design was submitted on

May 14, 1997.

2.2 Summary of Phase II Activities

Phase II consisted of implementation of the design resulting from the first phase. The primary

activities undertaken in Phase II included installation of the sheet pile containment wall,

construction of the groundwater extraction system, installation of a groundwater monitoring

network, and start-up and shakedown of the extraction system.

The Phase II construction activities began with mobilization of the site office facilities, followed

by installation of the sheet piling. As a result of repeated encounters with unanticipated landfill

obstructions, the piling installation was not performed as a continuous work activity. A portion
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of the piling installation effort was performed in Level B Personal Protective Equipment (PPE).

As installed, total sheet pile length was approximately 614 feet, and ranged in depth from 12 to

55 feet. After the wall was installed, cathodic protection testing was performed to assess

corrosion rates of the wall, and to assist in design of a catholic protection system if necessary.

Following the completion of the piling installation, the groundwater extraction system was

constructed. The groundwater extraction system consists of two distinct units, the Northern

Extraction system, and the Southern Extraction System. The Northern Extraction System is

comprised of seven groundwater extraction wells, fitted with submersible pumps, that discharge

into the Northern Collection System. The Northern Collection System is a series of headers and

piping that convey the extracted groundwater to the collection / monitoring pad. The Southern

Extraction System is comprised of an extraction trench with two collection sumps. Each sump is

fitted with a submersible pump, that discharges into the Southern Collection System. The

Southern Collection System consists of header piping for the two collection sumps, that conveys

the extracted groundwater to the collection/monitoring pad. At the collection / monitoring pad,

the Northern and Southern Collection Systems are joined into a single discharge conveyance

pipeline. The collection / monitoring pad is the location of the primary groundwater extraction

system control and monitoring components. Other control components and sensors are situated

within vault boxes at each well / sump head. The groundwater conveyance system consists of a

discharge pipeline that traverses the landfill to the nearest sanitary sewer inlet. The Navy

discharges the groundwater to the Publicly Owned Treatment Works (POTW) under a permit

issued by the City of San Francisco. The system electrical consists of a high voltage power

distribution and a low voltage power supply.

In order to monitor the performance of the system when it is operational, a network of four

groundwater monitoring wells, and 33 piezometers were installed at various locations within the

project area. The groundwater monitoring wells and piezometers were developed following their

installation.

2.2.1 Sheet Pile Installation

The sheet pile was installed by Wagner Construction (Wagner) of San Francisco (Hunters Point),

California, under subcontract to IT. A preparatory inspection meeting was held with IT and

Wagner on August 8, 1997. Prior to Wagner's arrival, IT began to mobilize and setup the site.

Activities that were undertaken during the week ending August 8, 1997 included: mobilizing the
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field office, installing temporary fencing, and mobilizing miscellaneous support equipment and

supplies. Sheet pile installation began on August 15, 1997. Because of unforseen site

conditions, the piling installation was not continuous. Piling installation occurred intermittently

between August 13, and December 3, 1997.

The materials used for the construction of the sheet pile wall were specified in the design

submittal. The materials installed were: new Bethlehem PZ-27 sheet piles; and Adeka Ultra

Seal A-50 joint sealant. (A minimum 24 hour curing time for the Adeka was exercised prior to

sheet pile installation. During this period, the piles were stored on site covered with plastic to

protect them from moisture.) The completed containment wall, as shown on sheet G-4 of

Appendix A is 614 linear feet (lf) in length, with a surface area of 15,041 square feet (st). A total

of 410 sheet piles, with lengths ranging between 12 and 55 feet, were installed at this site.

Equipment used for installation of the sheet pile barrier included a 218 Link Belt 85-ton crane,

and several different types of vibratory hammers and accompanying power units. Specifications

for the vibratory hammers and power units used on the sheet pile wall are included in Appendix

D, Sheet Pile Driving Logs. Photographs of the sheet pile wall installation are included in

Appendix I.

IT performed continuous inspection during pile driving. The sheet piles were inspected for

compliance with tolerance requirements such as: maximum offsets in field re-alignment,

variation in plnmbness, deviation from design depths, intact pile interlocks, and interlock welds.

A driving record of each sheet pile is included in Appendix D, Sheet Pile Driving Logs.

A starter trench, approximately two feet deep, was excavated to facilitate the sheet pile

installation. The top six inches of both sides of each pile interlock were welded together with a

1/4 inch fillet weld for electrical continuity of the sheet pile wall to allow for future installation

of a cathodic protection system. Following installation of the sheet piles and welding of the

interlocks, the sheet pile wall alignment and top of wall elevations were surveyed and the trench

backfilled in sections.

Between August 15, 1997, and September 2, 1997, Wagner Construction installed approximately

250 linear feet of sheet piling to depths ranging between 12 and 45 feet below the ground

surface. On September 2 and 3, 1997, 50 and 55 foot long sheet piles were being driven. While
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driving these piles, several minor obstructions were encountered at depths of 20 to 30 feet below

the ground surface. During the afternoon of September 3, 1997, a 55 foot long piling was being

installed, as the others had been, when a sudden, relatively small, burst of pressurized gas

escaped to the surface along the interface between the piling and the soil. About 20 feet of this

particular piling had been installed below the ground surface at the time the gas escaped. The

gas was described as faintly yellow in color, with odor descriptions of acetylene, ammonia, and

chlorine varying with each employee that was asked. Under the direction of the IT CIH, the

work area was re-evaluated and the conditions were found safe to proceed. The ROICC was

verbally notified of the escape of gas and of the measures being taken. Pile driving was then

conducted for the remainder of the day with no further escape of gasses detected.
!

On September 4, 1997, pile driving resumed until mid morning, when a localized condition of

more than 10% of the Lower Explosive Limit (LEL) was detected within a crevice adjacent to

the sheet pile. Work was stopped and the piling crew was removed from the area. At the

direction of the Navy RPM, the IT SSHO obtained draeger tubes designed for the measurement

of chlorine, natural gas, and sulfuric acid (ammonia was unavailable on short notice), prior to

resuming work. The ground surface atmosphere at the interface between the crevice and the

piling, was tested for chlorine, natural gas, and sulfuric acid. Natural gas was detected at a low

concentration, while chlorine and sulfuric acid were not detected. The LEL condition persisted

in the crevice adjacent to the pile during the time of measurement with the draeger tubes. In

order to suppress the LEL condition, the piling starter trench and the crevice adjacent to the

piling were flooded with water and the LEL conditions were re-monitored. No evidence of gas

was detected by the LEL meter. The ROICC was verbally notified of the conditions that were

encountered and the measures that were taken. Pile driving activities were then resumed and

continued without detectable percentages of LEL conditions or observed gasses for the remainder

of the day.

On the morning of September 5, 1997, pile driving operations resumed as they had the previous

day; however, shortly before noon another short burst of gas escaped from the landfill. The

piling crew was removed from the area, and within several minutes the gas was confirmed to

have a positive reading on the chlorine draeger tube. The concentration of the gas was measured

in excess of five parts per million (the maximum concentration scale of the available draeger

tubes). A Hydrogen Sulfide (HzS) meter was also used for a measurement during this time; but,
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the meter quickly registered an elevated reading and rapidly drifted back to zero. IT believes that

this meter behavior was the result of interference with the sensor rather than an actual detection

of H2S. This belief is based upon the fact that H2S was not detected in any subsequent readings,

and that no HzS odors were detected by any of the crew during the duration of this operation.

Upon the confirmation of the escape of additional gasses, the IT SSHO contacted the IT CIH for

consultation. The conditions were reviewed with the IT CIH and a collective decision was made

to continue with supplied air. The piling work was stopped for the day in order to begin

preparation to continue work with supplied air. The ROICC was verbally notified of the

conditions that were encountered and the measures that were taken. In order to prevent the

undetected escape of gasses over the weekend, the piling starter trench was dammed and flooded

with water in the area where previous encounters with the escaping gas had occurred.

The potential scenarios for the continued escape of gasses were evaluated throughout the day on

Friday September 5, 1997. It was determined that there was a potential hazard associated with

further gas releases. Since IT was working in the debris area of the landfill, explosion hazard and

exposure hazard were both reviewed. To mitigate the explosion hazard, heavy crane mats were

used to blanket the ground surface of the working area on both sides of the starter trench and

piling. To mitigate the exposure hazard, supplied air was used within the exclusion zone. To

reduce the potential for additional escape of gas into the ambient air, the working segment of the

pile starter trench was filled with a drilling mud consisting ofbio-polymer slurry. Two chlorine

detectors were also added to the complement of meters and detectors at the site.

Following several days of limited success in driving the piling through the debris area, the piling

subcontractor partially pre-drilled the piling locations where obstructions had been encountered

(approximately at station 13+50, sheet C-9 of Appendix A), in an attempt to "push the

obstructions aside". On September 16, 1997, the pre-drilling activity led to an additional escape

of gas. As a result of the escaping gas and its unknown origin, the sheet piling subcontractor was

mobilized to the Site IR-03 Oil Ponds to begin scheduled work at that site, while IT and the Navy

further evaluated the PPE requirements and available options for completion of the sheet pile

containment wall at Site IR-1/21. An alternative alignment of the sheet piling was selected by

the Navy as the means to deal with the obstructions.
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On October 29, 1997 the piling contractor was remobilized to Site IR-1/21 under full Level B

PPE. An alternative alignment of the sheet piling resulted in the completion of the containment

barrier without the escape of any additional gas. The new alignment resulted in the installation

of approximately 1291 square feet of additional sheet pile. The realignment constituted a 20 foot

offset, and gradual sweep back toward the design alignment between STA 13+57 and STA

14+37 (sheet C-9 of Appendix A). The piling work installation was continued through out the

month of November, and was completed on December 3, 1997.

The As Built Sheet Pile Wall Layout and Profile drawings are presented in Appendix A, sheets

C-9, and C-10. The sheet pile driving logs are presented in Appendix D. The material data and

cut sheets are presented in Section B.4 of Appendix B. The sheet pile wall survey data is

presented in Section G.2 of Appendix G.

2.2.2 Cathodic Protection Testing

Cathodic protection testing of the installed sheet pile wall was conducted by Corrosion

Engineering Associates of Danville, California under subcontract to IT Corporation. The testing

was performed on July 30, 1998 and included an evaluation of existing soil resistivity data,

structure to soil potential measurements (drainage test), and electrical continuity and cathodic

protection current requirements.

Results of the tests indicated that the individual sheet piles were electrically common, and that

the wall was actively corroding. The cathodic protection current requirement test showed that

the sheet pile wall would provide adequate containment for three years. However, to extend the

effective containment life of the sheet pile wall, a current density in excess of 2.0 milliarnps per

square foot of metal would be required for adequate protection. The cathodic protection test

report is presented in Section E. 10 of Appendix E.

2.2.3 Groundwater Extraction System Construction

The mechanical portion of the groundwater extraction system was constructed between January

and July, 1998 by Miller/Thompson Constructors, Inc. of San Francisco, California under

subcontract to IT. Extraction wells for the northern sheet pile wall section were installed by

Gregg Drilling and Testing Inc. of Martinez, California between December 18, 1997 and January

20, 1998 under subcontract to IT.
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Field work was intermittent due to weather delays. Construction activities included the

installation of a conveyance pipeline to the sewer discharge point, a horizontal perforated

collection pipe with associated sumps (Southern Extraction Trench), extraction well installation

and well/collection sumphead vaults and piping with appurtenances, header pipe runs from

extraction welts/collection sumps to collection/monitoring pad, and a collection/monitoring pad

with piping, valves and appurtenances. The groundwater extraction system construction

drawings are presented in Appendix A. The materials data and cut sheets are presented in

Section B. 1 of Appendix B. Photographs of the groundwater extraction system are included in

Appendix I.

2.2.3.1 Northern Collection System Extraction Wells

Seven extraction wells were installed west of the sheet pile wall's northern section (Appendix A,

Sheet C-2). The extraction wells were screened through the saturated thickness of the

unconfined aquifer to maximize the surface area from which to extract groundwater, and enhance

the flexibility to impact the potentiometric surface. Initially, pilot borings were drilled to depths

ranging from 17.5 to 30 feet (ft) below ground surface (bgs) in order to assess subsurface

stratigraphy, and to provide design information for construction details. The pilot borings were

continuously cored and visually logged using the Unified Soil Classification System (USCS).

The boring logs are presented in Section C.1 of Appendix C. In general, Bay Mud was

encountered between 12 to 20 ft bgs. Subsequently the pilot borings were overreamed and the

wells installed with completion depths ranging from about 18 to 24 ft bgs. The pilot borings and

overreaming were completed using 8 inch and 14 inch outside diameter (O.D.) hollow stem

augers advanced by Marl 5T and Mobile B-61 drill rigs.

The extraction wells were constructed with six inch diameter, Schedule 80 (Sch. 80), flush-

threaded, polyvinyl chloride (PVC) casing with 0.020-inch slotted screen. A five and one-half

foot long section of blank casing was installed below the screen to serve as a sediment trap and

pump gallery. A sanding tube was installed to replenish the filter pack if it should diminish over

time or during development. A water level sounding tube was installed directly adjacent to the

well to measure water level during pumping conditions. The extraction well screen lengths

varied from five to ten feet. The filter packs consisted of clean, #2/12 Lonestar sand installed

from the screen bottom to one to two feet above the top of screen. A two foot thick bentonite

seal, composed of 3/8" diameter bentonite pellets, was placed above the filter pack. A five
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percent bentonite/cement grout (sanitary seal) was placed via tremmie pipe from the top of the

bentonite seal to within one and one-half feet of the ground surface. The space was left to

accommodate for the wellhead vaults. The wells were finished approximately eighteen inches

bgs inside subsurface concrete vaults which contain extraction piping and appurtenances. The

concrete vaults were completed about four inches above ground surface (ags). A pea gravel

apron and concrete parking blocks provide protection for the vaults.

The sand tube and water level sounding tube was secured to the centralizer with stainless steel

wire and pre-assembled as part of the casing string prior to insertion into the borehole. The sand

tube and water level sounding tube are constructed of one inch diameter, Schedule 40 (Sch. 40),

flush-threaded PVC. The sand tube extends to the top of the sand packed interval. The water

level sounding tube includes a one inch diameter, Sch. 40 PVC, 0.020-inch slotted screen within

the same interval as the extraction well screen. Well construction diagrams are presented in

Section C. 1 of Appendix C. The extraction well survey data are presented in Section G. 1 of

Appendix G.

The extraction wells were developed January 6 and 7, 1998. Six of the wells were developed by

surging, bailing, and pumping until aquifer parameters (pH, temperature, conductivity, and

turbidity) stabilized. One well, EW-154, was developed only by surging and bailing due to low

aquifer yield. A minimum of three well volumes were removed during development. The

extraction well development records are presented in Section C.2 of Appendix C.

To reduce the potential for cross-contamination between borings, all downhole drilling

equipment was steam cleaned with a high pressure steam washer and air-dried. All decon water

was contained in 55-gallon drums marked, stored at the site, and analyzed for disposal.

Soil-cuttings generated from drilling were contained in one 20 cubic yard roll-off bin and stored

at the site pending disposal. The soil cuttings and decon/development water Certificates of

Analysis are in Sections E-1 and E-2 of Appendix E, respectively. The associated waste

manifests are in Sections F-1 and F-2 Appendix F.
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2.2.3.1.1 Extraction Pumps and Level Sensors Installation

Seven groundwater extraction pumps and associated water level sensors were installed as part of

the groundwater extraction system. One pump per extraction well was installed. The pump and

level sensor cut and data sheets are presented in Section B. 1 of Appendix B.

2.2.3.1.2 Extraction Well Pumps

The extraction well pumps are Groundfos Model 7S, four inch diameter, 304 SS and Teflon,

submersible centrifugal type with a maximum discharge head of 210 ft and flow rates ranging

from 3 to 10 gpm. The pump motors are continuous-duty, 115 volt, 1/3 hp, equipped with a 3-

way operation selection switch including hand, off and auto (HOA) at the wellhead. The eductor

pipes are constructed of one inch diameter, Schedule 80 PVC. The pump support cables are 316

SS wire rope. All power cables and level sensors are securely attached to the eductor pipe with

non-metallic tie straps. Each well contains three level sensors to control pump motor operation

while in auto mode; a low level sensor to turn the motor off in order to prevent cavitation; a high

level sensor to turn the pump on once the well has recharged; and a ground reference sensor.

Extraction well cut and data sheets are presented in Section B. 1 of Appendix B.

All seven wellheads are equipped with a discharge-line high pressure switch that turns the pump

off in order to prevent motor bum-out and a globe valve for manual adjustment of flow rate.

2.2.3.2 Northern Collection System Installation

The Northern Collection System located between Station 13+40 and Station 15+80 is composed

of seven vertical extraction wells situated approximately 40 feet apart and ten feet east of the

sheet pile wall, and associated discharge piping (Appendix A, Sheet C-2). The wells were

completed and screened through the saturated thickness of the unconfined aquifer. Installation

and construction details of the extraction wells are described in Section 2.2.3.1. The Northem

Collection System was installed December 1997 thru May 1998.

The extraction wellheads were completed in pre-fabricated, Christy concrete vault boxes to

protect the below ground wellhead components (Appendix A, Sheet C-7). Two vaults were

installed per wellhead. The first vault was installed to cover the wellhead and sample port. The

second vault (vent isolated from the first vault) contains the electrical control panel and flow

components. Both vaults were placed on three inches of compacted pea gravel. The second
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vault was completed with a three inch concrete base to reduce accumulation of landfill gases

inside the vault. Native material was backfilled and compacted around the vaults up to the

existing grade. An apron of crushed gravel was placed around the vaults at a 4:1 slope.

The groundwater is pumped from the extraction wells to the surface, through the wellhead vaults

and components into a header pipe that conducts the water to the collection and monitoring pad.

The wellhead flow components consist of a sample port, a pressure indicator, a high pressure

switch to shut-off the pump motor and prevent motor burn out if the in-line pressure conditions

reach 100 psig, a sediment strainer, a check valve to prevent backflow, a flow

indicating/totalizing meter, and a globe valve to adjust pumping rates (Appendix A, Sheets C-1

and C-2). The groundwater is conveyed from the pump through the wellhead vault components

and to the header pipe via one inch diameter, Schedule 80 PVC piping. The header pipe,

constructed of three inch diameter, Schedule 80 PVC, is buried in a trench at 33.5 inches bgs

with its invert at 27 inches bgs. Above the header pipe at 24 inches bgs are the low voltage

electrical lines contained in Schedule 40 PVC conduit. Prior to header pipe installation three

inches of compacted sand bedding was placed in the bottom of the trench. One half cubic foot

concrete thrust blocks were installed at every elbow and tee along the piping run to reduce pipe

movement from water hammer. Once the thrust blocks were set, sand was placed around and up

to three inches above the top of pipe. Subsequently, the electrical conduits were placed and then

sand was placed around and up to three inches above the top of electrical conduit with native fill

used to backfill to at least six inches above grade (Appendix A, Sheet C-6). Compaction was

completed in six-inch lifts using a hand held Wacker and track rolled with a backhoe. Detectable

marking tape was placed at 21 inches bgs along the entire pipe run for future underground utility

locating.

Integrity of the header pipe and wellhead vault components was verified by a pressure test

conducted May 7, 1998 from pump isolation valves V146-1, V154-1, V158-1, V134-1, V138-1,

V142-1, and V 150-1 to the collection/monitoring pad-influent isolation valve (V02), (Appendix

A, Sheet C-l). The pipeline was water pressurized to 100 psig for a two hour period without loss

of pressure or observed leakage at joints and connections. The pressure test data logs are

presented in Section E.5 of Appendix E.

Preliminary predictive modeling indicated that sufficient groundwater can be withdrawn from the
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extraction wells to impact groundwater flow near the sheet pile wall. However, should the

hydraulic conductivity be greater at one or more well locations such that increased pumping does

not sufficiently impact the potentiometric surface, additional extraction wells may need to be

installed. Thus, five blind laterals (stubouts) were installed between the existing extraction wells

to serve as easy tie-ins to the header pipe for additional extraction wells if required. (Appendix

A, Sheet C-2).

2.2.3.3 Southern Extraction Trench Installation

The Southern Extraction Trench, located between Station 10+00 and Station 12+60, is composed

of an extraction trench collection pipe with accumulation points from which to withdraw

collected groundwater (Appendix A, Sheets C-2 and C-3). Groundwater will flow through

geotextile fabric, permeable fill, and a collection pipe to one of two collection sumps. The fabric

will help reduce pore plugging within the permeable fill, the permeable fill will help convey

groundwater to the collection pipe, the collection pipe will convey groundwater to the collection

sumps, and the sumps will allow collected groundwater to be extracted for discharge. The

Southern Extraction Trench was installed in April 1998.

The collection system layout consists of approximately 239 linear feet (lf) of below ground,

horizontal slotted pipe with two collection sumps and four cleanouts. The collection system was

constructed with four-inch diameter, 0.020-inch factory slotted, Schedule 80 PVC pipe connected

to two 14-inch diameter Schedule 80 PVC collection sumps and four-inch diameter, Schedule 80

PVC cleanouts (Appendix A, Sheet C-4). The elevation at the bottom of the collection trench

ranges from 1.7 feet MSL at STA 10+00 to one foot MSL at STA 12+60. Based on test

trenching performed on October 31, 1997 trench boxes were used during installation in order to

prevent slumping.

The collection pipe gallery consists of Class 1A permeable fill wrapped with Mirafi 160 N

geotextile. The gallery was assembled by first setting geotextile on the trench bottom with three

inches of Class 1A permeable fill on top of the geotextile. Next, the pipe was placed on the

permeable fill, and the trench backfilled with an additional two feet of Class 1A permeable fill.

Geotextile was then overlapped to prevent native material from entering the collection gallery.

Finally, native backfill material was placed and compacted within 27.5 inches bgs.

MZk20Ju199\WESTDIV_PLANS\60PSTCNT2.REV
2-17



The collection sumps were installed with one foot of concrete around the base to off-set their

bouyancy. The sump excavation was backfilled with pea gravel up to three inches above the

horizontal collection pipe, and the remainder of the excavation was backfilled to two feet ags

with native materials. Compaction was completed in six inch lifts using a hand held Wacker

and track rolled with a CAT 325 excavator. Compaction testing was not performed, but was

visually inspected and documented.

2.2.3.3.1 Collection Trench Sump Pumps and Level Sensor Installation

Two submersible pumps, water level sensors, pump support cables, wellhead seals, eductor

piping, and flow inducer sleeve/shrouds were installed in the collection sumps during May, 1998

(Appendix A, Sheets C-1 and C-4).

2.2.3.3.2 Collection Trench Sump Pumps

The sump pumps are Groundfos Model 10S, four inch diameter, 304 SS and Teflon, submersible

centrifugal type with a maximum discharge head of 165 ft and flow rates ranging from 5 to 14

gpm. The pump motors are continuous-duty, 115 volt, 1/3 hp, equipped with a 3-way operation

selection switch including hand, off and auto (HOA) at the wellhead. The eductor pipes is one

inch diameter, Schedule 80 PVC. The pump support cables are 316 SS wire rope. All power

cables and level sensors are securely attached to the eductor pipe with non-metallic tie straps.

Each well contains three level sensors to control pump motor operation while in auto mode; a

low level sensor to turn the motor off in order to prevent cavitation; a high level sensor to turn

the pump on once the well has recharged; and a ground reference sensor.

Both wellheads are equipped with a discharge-line high pressure switch that turns the pump off

in order to prevent motor bum-out and a globe valve for manual adjustment of flow rate.

2.2.3.4 Southern Collection System Installation

The collection sumpheads were completed in pre-fabricated, Christy concrete vault boxes used to

protect the below ground sumphead components (Appendix A, Sheet C-7). Two vaults were

installed per sumphead. The first vault was installed to cover the sumphead and sample port. The

second vault (vent isolated from the first vault) contains the electrical control panel and flow

components. Both vaults were placed on three inches of compacted pea gravel. The second
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vault was completed with a three inch concrete base to reduce accumulation of gases inside the

vault. Native material was backfilled and compacted around the vaults up to the existing grade.

An apron of crushed gravel was placed around the vaults at a 4:1 slope.

Accumulated groundwater in the sumps is pumped to the surface, through the sumphead vaults

and components into a header pipe that conducts water to the collection and monitoring pad

(Appendix A, Sheets C-1 and C-2). The sumphead flow components consist of a sample port, a

pressure indicator, a high pressure switch that shuts-off the pump motor to prevent motor bum

out if in-line pressure conditions reach 100 psig, a sediment strainer, a check valve to prevent

backflow, a flow indicating/totalizing flow meter, and a globe valve to adjust pumping rates.

The groundwater is conveyed from the pump through the wellhead vault components and to the

header pipe via one-inch diameter, Schedule 80 PVC piping. The header pipe, constructed of two

inch diameter, Schedule 80 PVC, is buried in the extraction trench at 24.5 inches bgs with its

invert at 19 inches bgs. Next to the header pipe are low voltage electrical lines contained in

Schedule 40 PVC conduit. Prior to header pipe and electrical conduit installation, three inches of

compacted sand bedding was placed in the bottom of the trench. Once the header pipe was

installed, concrete thrust blocks were installed at every elbow and tee along the piping run to

reduce potential pipe movement from water hammer. After the thrust blocks and electrical

conduits were installed sand was placed around and up to three inches above the top of pipe and

conduits with native fill used to backfill to at least six-inch above grade (Appendix A, Sheet C-

6). Compaction was completed in six inch lifts using a hand held Wacker and track rolled with a

CAT 325 excavator. Compaction testing was not performed, but was visually inspected and

documented. Detectable marking tape was placed at 18 inches bgs along the entire pipe/conduit

run for future underground utility location.

The integrity of the header pipe and sumphead vault components was verified by a pressure test

conducted May 7, 1998 from pump isolation valves V108-1 and V122-1 to the

collection/monitoring pad-influent isolation valve (V02). The pipeline was water pressurized to

100 psig for a two hour period without loss of pressure or observed leakage at joints and

connections. The pressure test data logs are presented in Section E.5 of Appendix E.
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2.2.4 CollectionMonitoring Pad and Instrumentation Installation

A concrete collection and monitoring pad was constructed to contain the low voltage distribution

panel and the flow components prior to final discharge (Appendix A, Sheet C-7). A ten foot by

16 foot concrete pad was constructed with #4 rebar on 18 inch centers. Compressive strength of

the concrete exceed the 4000 psi design requirement. Concrete strength was verified by

compressive strength tests performed by BSK testing laboratory. The compression test results

are presented in section E.6 of Appendix E. Additionally, a slump test was conducted that

resulted with a maximum slump of 3 1/4 inch. The pad was constructed with a raised portion

where the power distribution panel is located. The pad is surrounded by an eight foot tall barb-

wired chain link fence and locking gate. Gravel was spread around the pad within the fenced

area as a working surface and from the pad to J street to allow direct vehicle access.

The pad flow components consist of a globe valve for flow control and influent isolation,

pressure indicators, a pressure switch to alarm high pressure conditions due to strainer blinding

or unusual process conditions, a basket type sediment strainer, a flow indicating/totalizing meter,

a pressure reducing valve to lower the discharge pressure to 10 psig, an expansion joint to absorb

piping contraction and expansion, a sample port, and a gate valve for discharge line isolation.

Unistrut type pipe supports were installed on the pad to support the above ground piping run and

flow components (Appendix A, Sheets C-1 and C-8). The pad was constructed in March 1998,

and the flow components were installed and perimeter fence erected in May 1998. Photographs

of the collection/monitoring pad are included in Appendix I.

2.2.5 Conveyance System Installation

Approximately 1500 linear feet (lf) of below ground, single contained conveyance pipeline and

associated valving was installed between the collection/monitoring pad and the sanitary sewer

connection at Manhole # 187 (Appendix A, Sheets G-4 and C-5). The piping run from the

collection/monitoring pad to the sewer control vault, located near HPS Manhole #187, consists of

three inch, Schedule 80 PVC. Approximately 300 If downstream from the collection/monitoring

pad, the conveyance pipeline branches to a vault that contains a gate valve for manual air

bleed/pipeline drainage (Appendix A, Sheet C-7). The sewer control vault was installed just

upstream from the discharge point (Manhole #187) to control the discharge. The sewer control

vault contains an inline three inch gate valve for flow isolation, an inline three inch check valve

for back flow prevention, and a branch with a one inch gate valve for manual air bleed/pressure
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relief (Appendix A, Sheet C-7). At the sewer control vault the pipe transists to four inch

diameter, Schedule 80 PVC for a 20 lfrun into Manhole #187.

The design pipeline route was not followed due to a wooden building that obstructed the planned

pipeline alignment (Appendix A, Sheet C-5). Consequently, the pipeline was installed 20 feet

away, adjacent to the planned alignment in order to avoid the obstruction. Three utility crossings

were encountered during pipeline installation. A railroad crossing was encountered during

construction which was not indicated on the design drawings. The trench beneath the rails was

hand excavated and subsequently compacted with a hand wacker. The rails were not damaged

during construction.

Most of the pipeline was buried in a trench 18.5 inches bgs with its invert at 12 inches bgs except

at the two road crossings and one railroad crossing where the trench bottom was 30.5 inches bgs

with the pipe invert 24 inches bgs. Also, between the sewer control vault and Manhole #187 the

trench bottom was 55 inches bgs and the pipe invert 47.5 inches bgs. Prior to pipe installation

three inches of compacted sand bedding was placed in the bottom of the trenches. The sand was

placed around and up to three inches above the top of pipe with native fill used to backfill to six

inches above the grade (Appendix A, Sheet C-6). Compaction was completed in six-inch lifts

using a hand held Wacker and wheel rolled with a backhoe. Compaction testing was not

performed in most areas, but was visually inspected and documented. Compaction testing was

conducted at the road crossings where it was specified to be 90 percent. To ensure the specified

compaction was obtained, field density tests were performed by Smith-Emery Geoservices using

a Nuclear Density type gauge. The compaction test results are presented in Section E.4 of

Appendix E.

The connection to the sanitary sewer was completed by removing an existing four inch diameter

VCP line from sanitary sewer Manhole # 187 and replacing it with four inch diameter, Schedule

80 PVC conveyance pipe. The annular space between the pipeline and sewer manhole wall was

sealed with grout. The remaining VCP sanitary pipeline was abandoned in place and plugged

with concrete.

The conveyance pipeline integrity was verified by a pressure test conducted May 7, 1998 from

Manhole #187 to the collection/monitoring pad influent isolation valve (V02). The pipeline was
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water pressurized to 100 psig for a two hour period. No loss of pressure or leakage at joints and

connections was observed. Pressure test data logs are presented in Section E.5 of Appendix E.

2.2.6 Electrical Installation

Electrical installation was conducted between May and July 1998 as two separate phases of

work, high voltage and low voltage installations. The high voltage installation included tie-in to

an existing transformer at Building 813, installation of electrical lines from the Building 813

transformer to the extraction pad (both above and below ground routing), and installation of a

refurbished 45 kVA pole mounted transformer next to the extraction pad. The high voltage

installation was performed by California Splicing and Testing (CST) of Byron, CA under

subcontract to IT. Low voltage installation included connecting the 45 kVA pole mounted

transformer output to the distribution panel on the extraction pad, installation of 208V/120V

service runs, design and installation of the pre-fabricated well vault control panels, and

installation of a four channel monitoring system. The low voltage installation was performed by

G.W. Lynx of Vallejo, CA under subcontract to IT. High voltage and low voltage materials data

and cut sheets are presented in Section B.2 of Appendix B.

2.2.6.1 High Voltage Installation

The high voltage electrical installation was conducted between May and July 1998 which

included an 8 week delay for switchgear fabrication. Power to the site is provided by an existing

750 kilo volt amps (kVA) transformer located at Building 813 which is supplied with a 12000

volt (V) primary feed from PG&E, and metered prior to entering the transformer. The power is

stepped down at the transformer from the 12000 primary feed to 2300V secondary distribution

by the Navy to customers at Hunter's Point Shipyard. A load test was conducted between March

25 and March 28, 1998 on the load side of the 750 kVA transformer to assess power patterns and

to quantify consumption. Results of the load test are presented in Section E.7 of Appendix E.

Cables were installed from the transformer secondary to a new 2300V, 75 amp, fused-disconnect

and metering cabinet located next to the transformer. The existing cables and service to Building

813 were left intact and undisturbed. From the load side of the new disconnect, power was

routed 3100 If to the site through existing underground ducts and overhead on newly installed

power poles as shown on sheet G-4 of Appendix A. The underground cable was routed through

existing ducts that pass through Manholes 806, 405, 407, 408, 701, and 702 to an abandoned
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switchgear near the charred ruins of Building 702. The abandoned switchgear was removed by

CST. At the abandoned switchgear stub-up, the power run was transisted to an overhead run.

Within three feet of the stub-up the first overhead power pole was installed. Eight power poles

and overhead cables were installed to the groundwater extraction pad location along 6th Street

and J Avenue. The last pole, located next to the pad, supports a new 45kVA pole mounted

transformer. The transformer steps down the 2300V primary feed to 208Y/120V secondary

power supplied to the groundwater extraction system power distribution panel (Appendix A,

Sheet E-4). Once the installation was complete, a Hypotential Cable Test was performed to

determine if the cable installed was suitable for energizing at system voltage stresses. The test

results indicated the cable to be in good condition. The Hypotential Test Report is presented in

Section E.8 of Appendix E.

2.2.6.2 Low Voltage Installation

The low voltage electrical installation was conducted between May and July 1998 which

included an 8 week delay for fabrication of the high voltage switchgear. The low voltage power

distribution panel, located on the groundwater extraction pad, is supplied with 208Y/120V from

the pole mounted 45 kVA transformer. The power cables run from the transformer secondary

down the pole then underground in 1 1/2-inch diameter, Schedule 40 PVC conduit to the pad

mounted power distribution panel (Appendix A, Sheet E-3). The panel is mounted inside a

locking, 304 SS, NEMA 4X enclosure securely attached to the pad with 3/8-inch diameter and

five inch long concrete anchor bolts. The panel is supplied by a 4-wire, 208Y/120V 3-phase feed

with ground, and furnished with a 100A main breaker, a 100A bus, 22 KAIC interrupt, and 30

poles. Fifteen of the poles are supplied with 120V, 20A breakers that service the nine extraction

pumps, a modem dial out, a pressure switch and flowmeter, two future receptacles, and future

outdoor lighting (Appendix A, Sheet E-1).

The power is routed underground from the power distribution panel to the extraction well control

panels via Cantex rigid Schedule 40 (TC-40) electrical plastic conduits (EPC-40) buried in the

header pipe trenches (Appendix A, Sheet C-6). The conduit for the southem extraction trench

sumps was installed alongside the header pipe at 24 inches bgs, and the conduit for the northem

extraction wells was installed above the header pipe at 24 inches bgs. Spare conduit with a pull
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rope was installed along the entire northern run for future needs, and spare capped conduit was

installed from the electrical pull boxes to each of the five stubout locations for future needs. The

conduit and cable sizes are summarized in the Conduit Schedule (Appendix A, Sheet E-2).

The well/sump vault control panels are NEMA 4X enclosures constructed of 304 SS and contain

an Allen Bradley 1-pole contractor with a thermal overload relay, a Warrick Controls Series 16M

Motor Controller for the liquid level sensors, a hand-off-auto selector switch, and a lockable

loadbreak switch (Appendix A, Sheet E-2). The thermal overload relay provides protection to

the motor windings. The liquid level sensors control pump motor operations. The pump motor

is shut off when the water level in the extraction well drops below the level switch low (LSL)

sensor. When the water level reaches the level switch high (LSH) sensor the pump motor is

turned on. The lockable load break switch provides power isolation and lockout capabilities at

the well/sump vaults. The hand-off-auto selector switch allows hand and automatic operations.

The hand setting bypasses the motor control devices (level sensors and pressure switch high)

allowing manual operation. The auto setting operations include the automatic motor control

devices. The vault control panel circuitry was pre-assembled by the electrical subcontractor prior

to field mobilization and installation.

The pump power supply is routed from the vault control panel through a Franklin motor control

box and then to the pump. The motor control box regulates the power supply to the motor during

pump start-up and operations.

A RACO Chatterbox TM, Model CB-4, Cellularm monitoring system was installed within the pad

mounted electrical enclosure to dialout pre-programmed phone numbers upon a system alarm

condition. The system utilizes three alarm inputs: one for power outage, a second for pressure

switch high (PSH-10), and a third for flow quantifier-indicator (FT-30). Conduit and

instrumentation wiring runs were installed from the flowmeter (FT-30) and pressure switch high

(PSH-10) to the cellularm monitoring system. The system communicates by Cellular phone

service. The monitoring system is shown on Sheet E-2 in Appendix A.

The level sensors wiring and motor conductor cables are routed to the vault control panel via one

inch diameter, liquid tight flexible nonmetallic conduit (Type B) with liquid fight connectors.

The pressure switch wiring is routed from its device to the vault control panel via 3/4-inch
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diameter, liquid tight flexible nonmetallic conduit (Type B) with liquid tight connectors. The

level sensors and pump conductor wiring passes from the first vault to the second vault through a

Crouse-Hinds sealing fitting that minimizes the passage of gas, vapors, and flames through the

conduit from the first vault (wellhead) to the second vault (discharge pipe valving and control

panel). The wellhead details are shown on Detail 8B in Sheet C-7 in Appendix A.

The power distribution panelboard and pole mounted transformer grounds consist of two 5/8"

diameter copper rods driven ten feet bgs connected with #1/0 bare copper cable (Appendix A,

Sheet C-7). The ground rods are connected to the panelboard and transformer ground terminals

by #1/0 copper cable routed through galvanized rigid conduit, for the aboveground portion of the

run, and as bare wire for the below ground portion of the run.

The materials cut and data sheets are presented in Section B.2 of Appendix B.

2.2.7 Monitoring Network

Monitoring well and piezometer installation and development was completed by Gregg Drilling

and Testing, Inc. of Martinez, California under subcontract to IT. The groundwater monitoring

system included installation of four monitoring wells and 33 piezometers. The monitoring

system was designed to monitor groundwater both downgradient and upgradient of the sheet pile

wall (Appendix A, Sheet C-2). Installation activities began December 18, 1997 and were

completed January 30, 1998. Field work was not continuous due to weather related delays. The

monitoring well and piezometer survey data are presented in Section G. 1 of Appendix G.

2.2.7.1 Monitoring Wells

Four monitoring wells were installed bayward of the sheet pile wall on December 18 and 19,

1997 (Appendix A, Sheet C-2). Initially, pilot borings were advanced to depths ranging from 8

to 25 ft bgs in order to assess subsurface stratigraphy and to provide design information for

construction details. The pilot borings were continuously cored and visually logged using the

USCS classification system. The boring logs are presented in section C. 1 of Appendix C.

Subsequently, the pilot borings were overreamed and the monitoring wells installed to depths

ranging from 5 to 25 feet bgs. The wells were completed so that the screened intervals extended
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from the top of Bay Mud to one foot above the static water table. The pilot borings and over

reaming were completed using 8-inch and 12-inch O.D. hollow stem augers advanced by Marl 5-

T and Mobile B-61 drill rigs.

Two of the four monitoring wells (MW60-1 and MW60-2) were constructed with four inch

diameter, Schedule 40, flush-threaded, polyvinyl chloride (PVC) casing with pre-packed, 0.020-

inch slotted screen. Stainless steel centralizers were used to minimize the potential for contact

between the well casing and the borehole wall. Monitoring wells MW-60-3 and MW-60-4 were

not constructed with the pre-pack well screens because it was impractical to cut them to the

needed lengths. Screen lengths in these monitoring wells varied from two to three feet. The

prepack screend intervals of these monitoring wells, were supplemented with clean, # 2/12

Lonestar sand. A one foot thick bentonite seal, composed of 3/8-inch meter bentonite pellets,

was placed above the filter pack. A five percent bentonite/cement grout (sanitary seal) was

tremied into place from the top of the bentonite seal to within one foot of the ground surface.

The one foot space was left to allow completion of a concrete surface pad. The wells were

completed approximately three feet ags in a lockable, galvanize-plated, stand-up well cover with

a six inch thick concrete apron surrounded by three concrete filled bollards for protection. The

monitoring well construction diagrams are presented in Section C.2 of Appendix C.

The monitoring wells were developed December 23, 1997 by surging, bailing, and pumping until

aquifer parameters (pH, temperature, conductivity, and turbidity) stabilized. A minimum of three

well volumes were removed during development. The well development records are presented in

Section C.2 of Appendix C.

To reduce the potential for cross-contamination between borings, all downhole drilling

equipment was steam cleaned with a high pressure steam washer and air-dried. All decon water

was contained in 55 gallon drums marked, stored at the site in a double containment area, and

analyzed prior to disposal. Soil-cuttings generated from drilling were contained in one 20 yd 3

roll-offbin, stored at the site, and analyzed prior to disposal. The analytical results for soil

cuttings are included in Appendix E-1. The analytical results for the decon water are included in

Appendix E-2.
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2.2.7.2 Piezometers

Thirty-three piezometers were installed inland from the sheet pile wall between December 29,

1997 and January 30, 1998 (Appendix A, Sheet C-2). Initially, pilot borings were installed to

assess depth to Bay Mud, and to provide design information for construction details. The pilot

borings were continuously cored and visually logged using the USCS classification system. The

piezometer boring logs are presented in Section C. 1 of Appendix C. Subsequently, the pilot

borings were overreamed and the piezometers installed with completion depths ranging from 4 to

17 feet bgs. The piezometers were installed at the top of the Bay Mud or a depth of

approximately 15 feet bgs, whichever was encountered first. The pilot borings and piezometers

were completed using both a track mounted Marl M5T rig and a Geoprobe rig.

The piezometers were constructed with 1-1/4 inch diameter, flush-threaded, 304 stainless steel

(SS) casing with a five foot long 0.010-inch wire wrapped screen. The piezometers were

completed approximately three feet ags in a lockable, galvanize-plated, stand-up well cover with

a six inch thick concrete apron. Each piezometer was surrounded by three concrete filled

bollards for protection. The piezometer construction diagrams are presented in Section C. 1 of

Appendix C.

2.2.8 Phase II Waste Material Handling and Disposal

Soil cuttings generated from drilling of the extraction wells were stored in a 20 yd 3 roll off bin,

and later sampled on February 26, 1998 for waste characterization. Samples were analyzed by

Curtis and Tompkins, Ltd in Berkeley, California. Analytical results received on March 12,

1998 revealed that the soil was characterized as a RCRA hazardous waste. The soil was accepted

for disposal at the Laidlaw facility in Button Willow, California. The analytical results for the

soil are included in Appendix E-1.

On May 27, 1998, just prior to transportation of the bin to the Button Willow facility, Navy CSO

personnel reported that the soil may contain radioactive waste resulting from radium dials. On

June 5, 1998, IT performed a screen of the bin for radioactivity, and collected samples in

accordance with guidance provided by the Radiological Affairs Support Office (RASO). The on

site screening was conducted using a sodium iodide meter with a detection limit of one picocurie

per gram (pc/g). The bin was screened on the top and on all sides. Results of the screen showed

no detectable levels of radioactivity. On the same day, IT collected three soil samples of the bin
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for a gamma spec analysis to be performed at an off-site laboratory. The analytical results are

included in Appendix E-11. The samples were sent to Quanterra, Inc. in Earth City, MO. The

samples were composited in the laboratory and analyzed. Results of the gamma spec, provided

on June 15, 1998, revealed lower than background levels of gamma emitting isotopes. Results

were immediately forward to the Navy, and in turn PASO, for review. On June 23, 1998, the

Navy directed IT to proceed with disposal of the bin at the Laidlaw facility. Transportation of

the bin was completed on June 25, 1998 by Denbeste Trucking of Benicia, California and the soil

was disposed at the Button Willow, California, facility.
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3.0 Implementation Changes

Overall the groundwater extraction system and sheet pile wall installation were constructed as

per the Design Submittals (Revision 0, May 1997; Revision 1, August 1997) and Work Plan

(August 1996). However, several changes to the original design were made prior to field

mobilization and during construction.

3.1 Sheet Pile Installation Realignment

As detailed in Section 2.2.1, several unanticipated subsurface conditions were encountered at the

Site IR 1/21 Industrial Landfill. The first unanticipated condition was the release of an unknown

gas, which occurred as a result of the pile driving activity in the vicinity of Station 13+57 (sheet

G-4 of Appendix A). Initial attempts of minor realignments and avoidance were unsuccessful;

selected piles met refusal within landfill debris; or, other minor realignment efforts resulted in

subsequent releases of additional gas. The piling contractor requested permission to pre-auger

portions of the alignment in an attempt to "push the obstructions aside"; however, this activity

also led to the further release of the gas, and was discontinued.

In light of the unknown subsurface conditions, and unknown nature of the gas, IT and the Navy

re-evaluated the potential health hazards associated with the planned installation method, and

updated the Health and Safety Plan to reflect these concerns. The decision was made to complete

the sheet pile installation in Level B Personal Protective Equipment (PPE). In this case, Level B

PPE included: supplied air, full face respirators, PVC protective suits, steel toe shoes, solvex

gloves, and a hard hat. Specialized air monitoring instruments, such as a chlorine meter, a

hydrogen sulfide (H2S) meter, various dragger tubes, and a Summa canister, were kept in the

work area to sample and measure concentrations of gasses that might be released as a result of

continued activity. A decontamination trailer was also set-up at the site to provide a shower

facility, as required by the revised Health and Safety Plan. One result of the PPE up-grade was a

lower production rate for the average amount of piling that could be installed in any given day.

Unsuccessful attempts at realignment and avoidance of the subsurface obstructions that tended to

release the gas, resulted in a decision to off-set the containment barrier alignment in an inland

direction by about 20 feet. At about Station 13+57 a Bethlehem RC-230 ninety degree sheet pile

corner was installed to facilitate the realignment. Upon achieving the twenty foot off-set goal,
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another Bethlehem RC-230 ninety degree sheet pile comer was installed, in the reverse direction,

to allow the gradual sweep back toward the design alignment at about Station 14+37. Because of

the unknown nature of the gas, several sheet piles were abandoned in place rather than pulling

them and creating the potential for additional gas releases. These piles are located in the path of

the design alignment, just north of the first sheet pile comer at Station 13+57. The approximate

locations of the abandoned piles, and the realigned portion of the containment barrier are shown

on Sheet C-9 of Appendix A.

3.2 Groundwater Extraction, Conveyance, and Monitoring Systems

The following is a list of the changes that were made during construction of the groundwater

extraction system. In general, the changes outlined in this section are presented in chronological

order. Changes documented by a Field Work Variance (FWV) or Request for Information (RFI),

submitted by IT and approved by the Navy, include a reference to the associated FWV or RFI.

Tables 1 and 2 of this document also provide a complete listings of all RFIs and FWVs.

IT submitted a Field Work Variance (FWV) # 001 dated December 2, 1997. The approval of the

FWV allowed the excavation of"test trenches" at selected locations along the proposed route of

the southern extraction trench. These test trenches were intended to determine the relative

stability of the subgrade soils, when excavated for installation of the extraction trench. As a

result of the test trenching, several buried drums of waste were encountered near Station 12+92.

Trenching was stopped at that location upon encountering the drums.

The extraction system (both the northern and southern collection system) layout was realigned

between Station 12+25 and Station 14+37 (as shown on sheet G-4 of Appendix A), due to the

realignment of the sheet pile wall and the unexpected discovery of the drums which contained

non-RCRA hazardous waste (Epoxy Resin and Caulking Putty). Extraction wells, piezometers,

and monitoring wells were also relocated accordingly. To reduce the chance of encountering

additional drums during construction, the southern extraction trench was shortened 30 feet, thus

ending at Station 12+60 instead of the originally planned Station 12+90. These changes were

approved by RFI # 003 dated December 15, 1997. Consequently, IT submitted FWV # 003

requesting permission/direction to ship the two waste drums to a non-RCRA Hazardous Waste

Facility. FWV #003 was approved and the drums subsequently disposed of at the Chemical
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waste Management facility in Kettleman Hills, CA. The Waste Manifest is presented in Section

F.2 of Appendix F.

The sewer discharge conveyance pipeline routte was realigned to avoid various surface

obstructions including a wooden structure and a chain link fence crossing. This change was

approved by Request for Information (RFI) # 001 dated October 30, 1997.

The well filter pack sand size was changed from # 2/16 to # 2/12 to prevent the sand from

passing through the designed 0.020" slotted screen as approved by RFI # 004 dated December

18, 1997. RFI # 005 allowed deviation from the design requirements for a two foot long

sediment trap and a one (1) foot thick bentonite seal for wells where the total well depths were

insufficient to contain the appropriate amount of screen and specified sediment traps and

bentonite seals. A minimum six-inch bentonite seal and six-inch sediment trap were installed in

affected shallow wells.

Due to the presence of an oily product on the surface of the water in PZ-107C, IT submitted

FWV # 002 dated January 6, 1998 requesting permission to sample the groundwater for PCB's.

FWV #002 was approved and PZ-107C sampled. The analytical results did not reveal elevated

concentrations of PCB's in the groundwater from PZ-107C. The Certificate of Analysis is

presented in Section E.3 of Appendix E.

Class IA permeable material was used for the Southern Extraction Trench permeable backfill

instead of the designed Class 2 permeable material as approved by RFI # 006 dated January 12,

1998. The change was necessary due to backfill availability and did not adversely affect the

integrity of the trench.

Concrete thrust blocks were installed to anchor all horizontal and vertical pipe bends in pressure

related stress points in the extraction system as approved by RFI # 007 dated January 19, 1998.

At the request of the Navy, IT evaluated the available power from the transformer at Building

813. Field Variance # 004 dated March 4, 1998 grants IT permission to perform a three day load

test to determine the maximum and minimum power demand at the Building 813 transformer.
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The test results demonstrated that the transformer had available capacity to provide power to the

Groundwater Extraction System. The load test results are presented in Section E.7 of Appendix

E.

The material required for use as a backfill under the vault boxes was changed from pea gravel to

Class II permeable backfill as approved by RFI # 009 dated March 11, 1998. The change was

necessary due to the elevated costs of pea gravel resulting from the lack of local availability. The

Class II provides a stable base for the vault boxes and did not adversely affect the integrity of the

vault box installation.

The requirement to change concrete curing methods was approved by RFI # 009 dated March 11,

1998. The method was changed to a CalTrans approved curing method using a non-oil base

curing compound. The curing compound provided a slow cure to ensure maximum yield

strength. Use of the curing compound also ensured an attractive finish for the exposed concrete

by eliminating imperfections associated with other curing methods as outlined in Attachment 001

of RFI # 009.

During installation of the planned rubber compression coupling between the sewer discharge

conveyance pipeline and the existing vitrified clay pipe (VCP) sanitary sewer pipe, it was

identified that the VCP integrity was suspect (the bell/spigot joints were worn and loose) and

would probably not provide leak free operation. Consequently, IT submitted FWV # 005 dated

May 5, I998 requesting permission to remove the 14 feet of existing VCP and replace with

Schedule 80 PVC piped directly into Manhole 187, which was completed upon approval.

The following field design changes were approved in the field by the ROICC and the Navy

RPM. These changes amount to only minor changes typical of construction projects. Therefore,

these changes were made in the field and documented herein:

• Southern extraction trench pumpout EW-108 and EW-122 were relocated
approximately ten feet north and south, respectively, from the planned locations in
order to not jeopardize the integrity of existing piezometers located near the
pumpout excavations.
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• The southern extraction trench collection pipe was adjusted upwards (i.e.,
shallower) to coincide with the Bay Mud contact, the southern section of the
collection pipe is at approximately 1.7 feet MSL and the northern section at
approximately 1.0 feet MSL.

• The southern extraction trench width was increased from 18 inches to 60 inches

because of the need for trench boxes to provide trench stability. The collection
pipe's filter pack was enlarged to cross-sectional dimensions of an approximately
four feet wide and two feet high mound.

• The southern extraction trench system-header pipe route was moved to the east side
of the collection sumps to provide a straighter run to the collection and monitoring
pad.

• One inch unions were added to each extraction well's discharge piping to serve as a
maintenance piping break point for service of the downwell pump and level sensors
or wellhead piping.

• One inch ball valves were added to the discharge piping at each extraction well's
top of casing which served as block valves during the pipeline pressure tests.

• The extraction wells sample port valve and pressure switch-isolation valve sizes
were reduced from three quarter inch to one half inch for better efficiency and
structural purposes.

• All extraction wellhead piping and appurtenances were glued or threaded fittings
except for the globe valve.

• Torque arrestors were added to all extraction well pumps to provide stability during
start-up and shutdown.

• A pressure gauge was added to the pressure switch branch.

• Extraction wells level sensor high-high (LSHH) were not installed due to
unnecessity from short saturated thicknesses. Two of the three installed electrodes
monitor level and the third serves as a ground reference.

• The planned inline expansion joint at the sewer control vault was not installed since
the entire pipeline was buried and no significant length changes are expected.
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• The planned four inch flange at the sewer control vault was not installed since the
inline check valve is flanged, which can serve as a pipeline break point for
maintenance.

• Parking blocks were installed as protection around the extraction wellhead vaults
and electrical pull boxes instead of the planned bollards.

• The sewer discharge conveyance line was piped directly into Hunter's Point
Shipyard Sanitary Sewer Manhole #187. The conveyance line replaced an existing
four inch vitrified clay pipe (VCP) which was cut back approximately 14 feet and
abandoned by concrete plugging.

• Two concrete vaults were used to house the sewer discharge control piping instead
of one due to space requirements.

3.2.3 High Voltage Electrical System

Several changes were made to the high voltage electrical system for this project. Initially it was

anticipated that Pacific Gas and Electric (PG&E) would provide an overhead high voltage (12

kV) drop, either at the point of use, or near Building 810, the Golden Gate Railroad Museum

located approximately 1500 feet from the proposed point of use). Following extensive

discussions and communication with PG&E, it was determined that, due to the upcoming

deregulation of the power industry, PG&E was not interested in extending high voltage service

drops into areas of limited use (such as the IR 1/21 Industrial Landfill). An additional point of

conflict on PG&E's behalf was the need for HAZWOPER forty hour trained crews. Apparently

PG&E has a very limited number of HAZWOPER trained crews and scheduling the

HAZWOPER trained crews extended into the six months or more range.

PG&E's proposal was to supply a service drop in the vicinity of Building 810, but, agreements

on acceptable pole locations could not be reached with the Golden Gate Railroad Museum

personnel. PG&E then proposed a 480V, 100 amp service drop in the vicinity of Building 813.

IT's evaluation of the costs associated with the use of 480V, 100 amp service, proved that option

to be uneconomical. This was based upon the projected additional expense associated with very

large wire size, and projected future operational expenses associated with inefficiencies due to

line losses. The proposed use of the PG&E power supply was rejected at that point.
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The Navy Caretaker Site Office (CSO) personnel suggested the use of Navy supplied 12 kV

Primary Power, as well as, the use of 300 kVA (12,000V delta to 208V wye) Navy owned

transformer. Several drop locations were reviewed for the 12kV supply option. Following an

evaluation of the available options by an electrical consultant (Alderman), it was determined

most feasible to construct a 2,400V service line from a drop point in the vicinity of Building 813,

to the point of use, nearly 3,000 ft. away. This approach also included the use of 300 kVA

(2,400V delta to 208V wye) Navy owned transformer, which was tested and evaluated as part of

the initial option evaluation.

The interim design option that was adopted included tapping into the 2,400V Navy supplied

Primary Power at the Building 813 transformer, and running new supply (within existing

underground electrical ducts) from that point, to the Building 710 Ruin. From the Building 710

Ruin, the power drop was originally designed to run underground to the point of use. At this

point, the underground option was the most economically feasible because it was planned to use

the same utility trench as the wastewater discharge line. However, maintenance concerns, and

code requirements for shallow burial of high voltage power lines, and potential scheduling

conflicts later proved this option to be uneconomical. At the same time, an in-depth evaluation

of the use of the Navy supplied 300 kVA transformer proved to be economically unfeasible

because of the wire size requirements, and it's projected excessive power consumption.

The options that were finally chosen included an underground 2,400V Navy supplied primary

power distribution line from the Building 813 transformer to the Building 710 Ruin. At the

Building 710 Ruin, the 2,400V Primary Power distribution line was run above ground to the

point of use. The overhead lines were hung from new poles placed by IT's high voltage electrical

subcontractor. The transformer that was selected for use consists of a rebuilt, pole mounted 45

kVA unit, that transforms the 2,400V delta feed into a 208V wye supply.

3.2.4 Extraction Pad DesignLayout

The preliminary design included a Navy owned 300 kVA transformer as suggested by CSO

personnel, (see Section 3.2.3) located on the extraction system controls pad. However, follow up

detailed design work replaced the 300 kVA transformer with a 45kVA pole mounted

transformer. (The larger transformer was too inefficient for the project power demands). As a

result of changing to a smaller transformer, the layout of the Extraction System Controls Pad was
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changed from the initial plan. The extraction pad design layout is shown on Sheet C-8 in

Appendix A.

3.2.5 Sanitary Sewer Cleaning

The sanitary sewer line between MH- 187 and Pump Station A were cleaned by MIXIS under

subcontract to IT Corporation. In June 1997, MIXIS cleaned and conducted a final video survey

of the section of sanitary sewer between MH-187 and Pump Station A. The solids that were

generated from this activity were treated and disposed along with solids from the storm drain

cleaning activity that was being conducted under EFA West Delivery Order 061. The final video

survey of the subject section of sanitary sewer line revealed that the line was intact and in

relatively serviceable condition.
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4.0 Groundwater Extraction System Performance

System Start-Up/"Shakedown" occurred between July 22 and July 29, 1998 which included

testing all systems, adjusting alarm set points, troubleshooting, and pumping from each well.

Once startup/shakedown was completed IT conducted a 24 hour pump test to provide

representative groundwater samples for discharge permitting, and provide data to help further

define the site's hydrogeologic characteristics. All extraction wells and the southern extraction

trench were pumped simultaneously during the test.

4.1 Extraction System Start-Up/"Shakedown"

The extraction wellheads high pressure switches were adjusted to a 95 psig set point. The

collection/monitoring pad pressure reducing valve (PRV-40) was adjusted to maintain a

discharge pressure of 30 psig. Troubleshooting was completed on the low voltage electrical,

system controls, and appurtenances. Short duration step-drawdown pumping tests were

performed on individual extraction wells. The step-drawdown data is presented in Section E.9 of

Appendix E. The data provided valuable information used to determine pumping rates for the 24

hour Pump Test and for determining standard operating conditions.

Groundwater extracted during start-up/shakedown was discharged directly into to a 21,000

gallon temporary storage tank (Baker Tank) pending analysis for disposal/discharge.

Once the system was operating properly, the RACO Chatterbox TM was programmed and tested.

The Chatterbox TM was set-up to dial out upon alarm conditions of a power outage, high pressure

at the monitoring/collection pad, and when the total flow drops below 0.1 gpm.

4.2 Twenty Four (24) Hour Pump Test

Water level measurements were taken at 50 observation points, consisting of nine extraction

wells, eight monitoring wells, and 33 piezometers. Pressure transducers were installed in 16 of

the observation points to automatically record head level data on a programmed time schedule

during the separate stages of the testing. Additionally, water levels at these 16 observation points

were hand measured before, during, and after the test. To filter out "noise" in the measured head
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levels due to barometric changes, a barometric pressure transducer was monitored during all

stages of the testing. Water levels in the 34 other observation points were measured with a

Solinst electronic water-level meter.

The pressure transducers were installed July 28, 1998 to allow their cables to stretch and to

equilibrate with down-well conditions prior to data collection. The transducers were hung so that

the probe tip was approximately six inches from casing bottom. Transducer recorders (Hermits)

were programmed to reference top of casing when measuring head level changes.

To assess tidal influence, static groundwater conditions were monitored for 24 hours prior to

beginning the pump test. Static conditions were monitored from approximately 10:20 AM on

July 29, 1998 to 10:30 AM on July 30, 1998. The data was recorded on a linear time scale at ten

minute intervals. Preliminary review of the raw data showed no obvious observable tidal

influence inside or outside the sheet pile wall.

The pumping test commenced at approximately 12:30 PM on July 30, 1998 with an initial

cumulative pumping rate of 35 gpm. The initial individual well flow rates were as follows:

Initial

ExtractionWellID FlowRate (gpm)
EW-108 5
EW-122 5
EW-134 3
EW-138 4
EW-142 3
EW-146 5
EW-150 4
EW-154 3
EW-158 3

The pumping rates were chosen based on the step-drawdown testing that was performed during

system start-up/shakedown. Prior to pump test start the Hermits were re-programmed to record

data on a logarithmic scale with twenty minutes as the largest time interval. Twenty hours into

the test most of the extraction well drawdowns had increased to point that caused pumps to cycle

on/off. Subsequently, flow rates were increased at a couple locations where minimal drawdown

MZk20Ju199\WESTDIV_PLANS\60PSTCNT2.REV
4-2



was observed and maintained until the end of the test. Following are the individual well flow

rates at the 20th hour of the pump test:

Twenty Hour
ExtractionWellID FlowRate(gpm)

EW-108 Pump Cycling On/Off- Auto mode
EW-122 Pump Cycling On/Off- Auto mode
EW-134 Pump Cycling On/Off- Auto mode
EW-138 4

EW-142 Pump Cycling On/Off- Auto mode
EW-146 Increaseflowto 9.5
EW-150 4

EW-154 Pump Cycling On/Off- Auto mode
EW-158 Increaseflowto5

Upon pumping-test completion, the pumps were turned off and the Hermit data-loggers stepped

to restart the log time-scale recording, in order to monitor recovery.

The average cumulative flow rate for the pumping test was 23 gpm based on individual well

totalizer readings. Additionally, average flow rates per well for the pumping test were calculated

based on the wellhead totalizers. The average flows were as follows:

ExtractionWellID AverageFlow Rate(gpm)
EW-108 2
EW-122 2
EW-134 1
EW-138 3
EW-142 1.6
EW-146 4.5
EW-150 3.4
EW-154 2
EW-158 3

Preliminary review of the pumping test data shows observable drawdown at nine of the ten non-

pumping well locations monitored with Hermit data-loggers and transducers. The observed head

differential for all locations monitored by Hermits from test start to test end are as follows:
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LocationID ApproximateHeadChange(ft)
EW-108 -3.38
EW- 122 -2.04
EW-134 -10.0
EW-138 -0.92
EW-142 -5.49
EW-146 -0.55
EW-150 -4.16
EW-154 -3.19
EW-158 -0.91

PZ-100B -0.24
PZ-107C -1.07
PZ-121B -1.13
PZ-121C -0.05
PZ-138A -0.13
PZ-138B -0.12
PZ-138C -0.23
PZ-138D -0.21
PZ-150B -0.32
PZ-150C -0.28

The Static, Pumping, and Recovery Test data is presented in Section E.9 of Appendix E.

Approximately 33,000 gallons of water were extracted during the test. The water was discharged

directly into three 21,000 gallon temporary storage tanks (Baker Tanks) pending analysis for

disposal/discharge.

4.3 Discharge Permit Requirements

At the conclusion of the 24 hour pump test a sample of the system effluent was collected and

analyzed in accordance with the City of San Francisco application for batch discharge

requirements. The sample was analyzed by Applied Physics and Chemistry Laboratory (APCL)

in Chino, California in August, 1998. The application for discharge was submitted to the City of

San Francisco for approval in September, 1998. A discharge permit was received from the City

of San Francisco on December 15, I998, and is in effect until December 31, 2001. Appendix H

of this report is a copy of the permit. Operation and maintenance of the extraction system will

take place as part of Delivery Order 83 under the same contract with the Navy. Delivery order

83 also includes preparation and submittal of the system operation and maintenance manual.
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5.0 Certification

I, Valerie Crooks, certify that, to the best of my knowledge, the information presented in this

Post-Construction Report is accurate and complete. I further certify that the Post-Construction

Report has been prepared under my supervision and direction, that I am familiar with the site

discussed and that the work described herein was performed in accordance with generally

accepted practices and procedures_ ....

Valerie Crooks ' _-..t- _-..c,_, ..

R.C.E. No. C41974 expiration 03/31/00
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TABLE 1

REQUESTS FOR INFORMATION (RFI'S)
SITE IR-1/21 REMOVAL ACTION GROUNDWATER EXTRACTION SYSTEM

AND SHEET PILE CONTAINMENT BARRIER

Date RFI Description Response
No. I_t__

Realignment of the Conveyance Pipeline to avoid various surface 11-24-97
10-30-97 001 obstructions.

12-02-97 002 Request permission to use a Navy owned 300 kVA transformer. Canceled

Realignment of the extraction system and relocation of extraction wells,
12-15-97 003 piezometers, and monitorin_lwells due to sheet pile wall realignment. 12-17-97

Changing the backfill sand size requirement from 2/16 sand to 2/12
12-18-97 004 sand. Deletion of centralizers on the wells. Deviation of well screen 12-22-97

length requirements where Bay Mud is encountered at shallower depths.

Deviation from the design requirements for a 2 foot long sediment trap

and a 1 foot long bentonite seal on wells where the total depth is 12-22-97
12-19-97 005 insufficient to contain the appropriate amount of screen and a 2 foot long

sediment trap and a 1 foot Ion9 bentonite seal.

01-12-98 006 Change the permeable backfill in the extraction trench from a Class 2 01-21-98
permeable material to a Class 1A.

Anchor all horizontal and vertical pipe bends in pressure related stress 01-28-98
01-19-98 007 points in the extraction system with concrete thrust blocks.

Sample the on-site water in storage to establish the status of water as
01-21-98 008 hazardous or non-hazardous in order to evaluate the 90-day holding 01-28-98

time applicability.

Change the material required for use under the vault boxes from pea
gravel backfill to a Class II permeable backfill. Replace the requirement

03-11-98 009 to use the concrete curing methods in the Design Specifications to a 03-11-98
CalTrans approved curing method using a non-oil base curing
_.nmnnllnrl
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TABLE 2

FIELD WORK VARIANCES
SITE IR-1121 REMOVAL ACTION GROUNDWATER EXTRACTION SYSTEM

AND SHEET PILE CONTAINMENT BARRIER

Date Variance Description Response
No. Date

Excavating a "test trench" along the proposed location of the
12-02-97 001 Extraction Trench to determine the amount and location of any 12-10-97

obstacles which would require realignment of the extraction trench,

Cleaning of 860 feet of sanitary sewer lines rather than plugging of
05-28-97 2 stormdrains 05-29-97

Collecting a groundwater sample from piezometer PZ-107C and
01-06-98 002 performing an analytical test for PCB's only. 01-07-98

01-19-98 003 Ship the two (2) waste drums unearthed during excavation of the
"test trench" to a Hazardous Waste Site for disposal. 01-30-98

Perform a three day load test at the transformer located at Building
03-04-98 004 813. 03-05-98

Replace approximately 14 feet of existing 4" SSNV VCP with 4"
05-05-98 005 Schedule80 PVCat Manhole187. 05-06-98
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APPENDIX A
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DATED 01 JULY 1999



List of Drawings

Drawing Title

G-1 Cover Sheet

G-2 Site Location Map
G-3 Standard Symbols - As Built
G-4 Site Layout - As Built

C-1 Piping and Instrumentation Diagrams - As Built
C-2 Sheet Pile Wall and Groundwater Extraction System Layout - As Built
C-3 Trench and Well Profile - As Built
C-4 Trench and Well Details - As Built

C-5 Pipeline Route - As Built
C-6 Pipeline Details - As Built
C-7 Vault Piping Details - As Built
C-8 Collection and Monitoring Pad - As Built
C-9 Northern Sheet Pile Wall Section, Plan and Profile Views - As Built
C-10 Southern Sheet Pile Wall Section, Plan and Profile Views - As Built
C-11 Alignment of Sanitary Sewer Discharge Line

E-1 Electrical One Line Diagram and Details
E-2 Electrical Plan As Built
E-3 Motor Control Schematic and Panel Design As Built
E-4 Electrical Layout Collection and Monitoring Pad As Built
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Groundwater Extraction System Materials



Section 1

Extraction Well System Materials



xT"'CT°" "C"'LSC" OOL C
i

MODEL/ PHONE
ID TYPE DESCRIPTION MANUFACTURER DISTRIBUTOR

PARTNO. NO.
. i i = i

Be-20 2"Basketl_ps (Bronze) Collection/monitoringpadinfluent MuellerSteamSpec_ 125F-B VintageWaterWorksSupply (707) 43t -7473

CKV-106 1"Swing (Bronze) EW-108d(schergscheck SteckhemValves&Fittings B-320B VintageWaterWorks_rpply (707) 431-7473
CKV-122 ....1"Swing (Bm.nze) EW-122dischargecheck Stackh.,mValves &Fittings B-3_'0B Vintage WaterWorksSupply (707) 431-7473
CKV-I_I 1"Swing(Bronze) EW-134dischargecheck StockhemValves &Fiffings B-320B VintageWaterWorksSupply (707) 431-7473
CKV-138 1"Swing (Bronze) EW-138 dlschergscheck StockhamValves &Fittings B-320B VintageWaterWorksSuplY_ (707) 431-7473
CKV-142 1"Swing(B_orlze) EW-142dischargecheck StockhemValves&Fittings B-S20B VinP..,_WaterW_,-',_;Su_,,_ (707) 431-7473
CKV-146 1"_#,n§ (Bronze) EW.146 dischargecheck Rtr..,_hamValves&Firings B-320B VintageW_t,_ WorksSu_,_j (707) 431-7473
CKV-lSO 1"_;._,n_(B_nze) EW.150 dischargecheck StockhemValves& Firings B-320B" VinP-=,_WaterWorksSupply (707) 431-7473
CKV.1S4 1"C_,n§ (B_o_ze) EW-154dischargecheck StockhemValves&Fittings B-320B ' VintageWaterWor',_sSupply. (707) 431-7473
CKV.158 1"Swing (Bronze) EW-158dischargecheck .¢;t,,_khernValves&Fittings B-320B VintageW_ WorksSu_.,_,_ (707) 431-747'J
CKV.187 3" ,._w:ng(G,,_,_e) Dischargeto MH #187 check StockhemValves&Firings B-342 VintageWater;'.'_,-',_sS_pp,_ (707) 431-7473

EJ-OI 2" Expai_s;c,_Joint(Teflon) Collection/MonitoringPad pipeline EGCCorporation M-150 EGCC_;-p_,-atlon (713) 447-8611

Collation/MonitoringPadflowelement.

FE_FO, FI, FT-30 2"Turbinetype (304 SS) quantifier,indicator,t_nsrolttBr S_aMet.lcs WTS101-200 Court& ThomasCompany.Inc. (90g) 982-1377
FE,FQ.R-108 1"Disctype(Bronze) P-108 flowelement,quantifier,indicator BadgerMeter.Inc. M25 VintageWaterWorksSupply (707) 431-7473

FE,FQ,FI-122 1"DIsctype (Bronze) P-122 flowelement,quantifier,ind_ak)r BadgerMeter,Inc. M25 Vintag_WaterWorksSupply (707) 431-7473
FE,FQ,FI-134 1"Disctype (Bronze) P-134 flowelement,quantifier,indicator BadgerMeter,Inc. M25 VintageWaterWorksSupply (707) 431-7473
FE,FO,FI-138 1"Disctype (Bronze) P-138 flowelement,quantifier,indicator OadgerMeter, Inc. .... M25 VintageWaterWorksSupply (707) 431-7473
FE,FG,FI-142 1"Disc type(Bronze) P-142 flowelement,quantifier,indicator BadgerMeter,Inc. M25 VintageWaterWorksSupply (707) 431-7473
FE,FQ,FI-146 1"DISCtype (Bronze) P-146 flowelement,quantifier,indicator BadgerMeter,Inc. M25 VintageWaterWorksSupply (707) 431-7473
FE,FQ,FI-lSO 1"DISCtype(Bronze) P-150 flowelement,quantifior_incica,tar BadgerMeter, Inc. M25 Vin_ge WaterWorksSupply (707) 431-7473
FE,FQ,FI-154 1"Disc type(Bronze) P-154 flowelement,quantifier,indicator BadgerMeter,Inc. M25 VintageWaterWorksSupply (707) 431-7473
FE,FQ,FI-1H I" Disctype(Bronze) P-158flowelement,quantifier,indicator BadgerMeter,Inc. M25 VintageWaterWorksSupply (707) 431-7473

P-106 4" Sub_. sibleCent_fugal(StainlessSteel) Pump EW-108groundwaterexb'ection GrundfosPumpsCorp. 10S/10S03-6 BoertIJ)ngyeerCo. (510) 606-929g

P-12'2 4"SubmersibleCent_fuQel(StainlessSteel)Pump EW-122groundwa_rexb'ecflon GrundfosPumpsCorp. 10S/10S03-6 BoertIJ)ngyeerCO. (510) 60_-92gg
P-134 4"SubmersibleCon_lfugal(StainlessSteel)Pump EW-134groundwe=rex_'ec_on GmndfosPumpsCorp. 7S/7S03-8 BoertLongyeerCo. (510) B06-9299

P.138 4" Submer_bieCen_fugaJ(StainlessSteel) Pump Ew-138 groundwa_rexvectton GmndfosPumpsCorp. 7S/7S03-8 BoertLongyeerCo. (510) 606-9299

P-142 4" SubmersildeC,enb'lfugal(StainlessSteal) Pump EW-142groundwaterexVectton GmndfosPumpsCorp. 7S/7S03-8 BcartLongyesrCo. (510) 60_-02g0

P-146 4"Subm_'_olaCenbtfugal(StainlessSteal)Pump EW-146Four_tar ex_ecdon GmndfosPumpsCorp. 7S_7S03-8 Bcad:LongyeerCo. (510) 806-9290

P-1SO 4" Sulxnerl_e Con_ifug_ (S_inleu S_el) Pump EW-158_'_nd_m_'r e_tractk)n GmndfosPumpsCorp. 7S/7S03-8 BoertLongyearCo. (510) 606-9299

P.lS4 4" Submer_le Conldfugal(Sh,inlessSteel)Pump EW-I 54 _lrOundwatarexnc_on GmndfosPumpsCorp. 7S/7S03-8 BasraLontweerCO. (510) 606-92g0

P-1H 4"SubmerddieConldfu_r,_(Stainle_ S_l) Pump EW-158_roundwatoraxe,action GrundfosPumpsCorp. 7S/7S03-8 BoertI.onf_er Co. (510) _-9208

PI-IO pressureGauIp i 0/100 pd (304 SS) ColleclloNMonlloring1=adInfluent Ashcroft 3000 (;rode B As_datad ProcessCoeVals (510) _6-wJU_
PI-SO pmwsre t",_,0e - 0/100 pd (304 SS) Colk)c_..NMonitoflnQPad dilrhorge Aehcroft 3000 GradeB Anodaterl ProcessConlrols (510) 84_-uuuu

Plk108 PmuJre Gauge: 0/150 p_ (304 SS) P-108 discharge Aslx:m_t 3000 GradeB AssociatedProcessCo_ls (510) _-_uuu
,- Pkl 2"2 p_.=_re C.m_,_=.0/100 psi (304 SS) P-122 discharge Ashoroft 3000 Gra(_oB As_clatad ProcessConb'dis (510) _.wJUU

PI-I_I pmlmJmC__L__.-0/100 psi (304 SS) P-134 discharge .. Aahcroft '3000Grade g Aa_¢'tetadProca_ Co_k; (5t0) 84_-_uuu
Plkl_li pm_==_reCd,,,__- 0/t00 p_d(304 SS) P-138 discharge Ashcroft 3000 Grade B Anoclatad ProcessControls (510) _la-_uuu
PJ,,14_ pro.mire t'._,,_M. 0/100 psi (304 SS) P-142 discharge Aahcrolt $C-00Grad_)B AssociatedProcessConb'dis (510) 946-uuuu

PIk146 PressureC_,L,,__- 0/100 psi(304 SS) 13-146discharge Aahcroft 3_ Grade B Assoc_ah)dProcessConl_is (510) 846-wJUU
Plkl_0 PresJure_,-.,_ - 0/100 psi(304 SS) P-150 discharge Aahoroft auouGradeB AssonlatadProcessConl_ls (510) 846-_

Hunters Point Shipyard
Site IR- 1/21

Page 1 of 3



PHONE

PARTNO. J NO.

P1-154 PressureGauge- 0/100 psi (304 SS) P-154 discharge Ashcroft 3000 GradeB AssociatedProcessConb'ols (510) 846-90(X)
P1-1511 PressureGauge- 0/100 psi(304 SS) P-158 discharge Ashcroft 3000 GradeB AssociatedProcessCon_'ols (510) 846-9000

PRV-40 1-1/2"PressureReducer(Bronze) Cotiec'JoWMon,oflngPad discMr_e WattsIndusb'les,Inc. 25AUB Vlnt_le WaterWorksSupply 1707)431-7473

Collec_n/Monlt0dngPad Influent-prusural

PE, PTj PSH-IO PressureSwitch - 0/100psi switchhigh Ashcroft B400 AnoclatedProcessCon_'ols (510) 846-9000
PE, PT, PSH-108 PressureSwitch- 0110Opal P-108discharge- pressureswitchhigh Ashcroft B400 As_v-I-_tedPro,taxi Co,_-_:s (510)84F.-9000
PE, PT, PSH.122 F_;_ura Switch- 0/100psi P-122discharge- pressureswitchhigh Ashcroft B400 Asenc_!mtedP_c-,ca_;Co;_-_:s (510)848-9000
PIE,PT, PSH-134 Pressure Switch - 0/100psi P-134discharge- pressureswitchhigh Ashcroft B400 Axenc-!m-tedPr_c.as_C,o,_-_; (510) P.Ce.-9000

PE, PT, PSH-I$8 PressureSwitch- 0/100psi 1:)-138discharge- pressureswitchhigh Ashcroft B400 A;a,_c_r-_d_"rc,c_ C_:S (510) P,-_-9000
PE, IT, PSH-142 PressureSwitch- 0/100psi P-142discharge- pressureswitchhigh Ashcreft B400 AssociatedProca_;Con_'ols (510) _ 9000
PE, PT, PSH-146 PressureSwitch- 01100psi P-146discharge- pressureswitchhigh Ashcroft B400 AssociatedPrc,c_si Co,';__; (510) _ 9000
PE, PT, PSH-150 _r_;iura Switch- 0/100psi P-150discharge- pressureswitchhigh Ashcroft B400 Ase-ncj,,tedProcessCon_'ols (510) 846-g000
PE, PT, PSH.I$4 PressureSwitch- 0/100psi P-154discharge- pressureswitchhigh Ashcroft B400 AssociatedProcessCon_'ols (510) 846-g000
PE, PT, PSH-1S8 PressureSwitch- 0/100psi P-158 discharge-pmssura switchhigh Ashcroft B400 As____a_tedProcessConlrols (510) 846-9000

V-01 1" Gate (Bronze) PE-I(YPI-10 Isolaaon StockhamValves& Fittings B-103 VintageWaterWorksSupply (707) 431.7473
V-02 2" Globe(Bronze) InfluentIsolation StockhamValves & Fittings B-40 VintageWaterWorksSupply (707) 431-7473
V-O_ 1= Gate (Bronze) Blindbranchisolation StockhamValves & Fittings B-103 VintageWaterWorksSupply (707) 431-7473
V.04 1" Gate (Bronze) PI-50 Isolation StockhamValves& Fiffin_ls B-103 VintageWaterWorksSupply (707) 431-7473
V-05 1/2"N_dle (Bronze) Sampleport MilwaukeeValve Co. Globe 600 FamlllanPipe &Supply (415) 826-5781
V-06 2" Gate (Bronze) Dischargepipeisolation StockhamValves & Flffings B-103 VintageWaterWorksSupply (707) 431-7473
V-07 2"Gate (Bronze) Manualair bleed/drainpod StockhemValves& Rffings B-1CO VintageWaterWorksF,,nply (707) 431-7473

V108-1 1" Ball(PVC) P-108 Isolation Chamb'ol 29601808A FsmlllanPipe &Supply (415) 626-5781

V108-2 1/2"Needle(Bronze) Sampleport MilwaukeeValveCo. Globe 600 FamlllenPtpe& Supply (415) 626-5781

V1084 1/2" Ball(Bronze) PE-108/PI-108Isolation MilwaukeeValve Co. BA-150 Fsmil!enPipe & Supply (415) 626-5781
V108-4 __...___ l_.__'Globe(Bronze) P-108flowconb'ol StockhemValves& Rttlngs B-40 VintageWaterWorksSupply (707) 431-7473

V122-1 1" Ball(PVC) P-122 isolation Cham_ol 29601808A FsmltienPipe & Supply (415) 626-5781

V122-2 1/2"Needle (Bronze) Sampleport MilwaukeeValveCo. Globe600 FsmlllenPIpe &Supply (415) 626-5781

V122-.I 1/2"Ball (Bronze) PE-122/PI-122isolation MilwaukeeValveCo. BA-150 FarnllienPipe&Supply (415)626-5781
V122-4 I" Globe(Bronze) P-122 flowconb'ol StockhamValves& Rttings B-40 vintageWstarWorks Supply (707) 431-7473

V134-1 1" Ball(PVC) P-134Isolation Cham_ol 29601808A FsrnlllenPipe&supply (415)626-5781

V134-2 1/2" Hee_e (Bronze) Sampleport MilwaukeeValveCo. Globe600 FemlllanPipe&Supply (415) 626-blul

V134-,II 1/2"Ball(Bronze) PE-134/PI-134isolation MilwaukeeValveCo. BA-150 F_lien Pipe& Supply (415) 626-5781

V134.4 1"Globe(Bronze) P.154 flowconVol StockhemValves & Rttlngs B-40 VIn_ge WaterWorksSupply (707) 431-7473

Vl$1kl 1" Ball (PVC) P-138Isolaaon Chem_ol 29601S0eA FarnlllanPipe&Supply (415)626-_/.1

V _,_L_ 1/2" I_---aed_-- (Bronze) Sampleport MilwaukeeValveCo. Globe600 Faro'lienPIpe& Supply (415) 626-5781

V'__'Ja-__ 1/2"Ball(Bronze) PE-138/PI-138 Isolation MilwaukeeValveCo. BA-150 FamlllenPipe&Supply (415) 626-5781

V'__u 1"P._ha (Bronze) P-138flowcon,'el StockhamValves& Rffings B-40 VlnlsgaWaterWorksSupply (707) 431-7473

V142-1 1" Ball(PVC) P-142 Isola_on Chemb'ol 26601805A FsndllanPIpe & Supl_ (415) 826-57111

Vla__ 1/2=Needle(Bronze) Sampleport MilwaukeeValveCo. Globe600 FamlllenPIpe&Suppk/ (415) 62_-b/a_

V142-,1 1/2"Ball(Bronze) PE-142/PI-142Isol_lJon MilwaukeeValveCo. BA-150 FernlllsnPIpe&Supl_y (415) 626-5781

V14_.4 1" (__be_(Bronze) P-142 flowcontol Stockh_mValves& Flttlnlp B-,IO Vlnt_e WaterWorksSupply (707) 4._1-7473
V146.1 1° Ball (PVC) P-146 Isola_on ChemVol 29601808A FamlllanPIpe&Supply (415) 626-5781

Hunters Point Shipyard
Site IR - 1/21

Page 2 of 3



125F Cast Iron

125F-CCS rbo--Steel
125F-SS Stainless Steel

Pressure-Temperature Rating

Cast Iron 200 p.s.i. --- WOG
225 p.s.i. -- WOG

Carbon Steel 285 p.s.i. -- WOG
StainlessSteel 275 p.s.i, m WOG

SERVICE RECOMMENDATIONS:

These strainers are used to strain foreign matter from pipe
lines and provide inexpensive protection for costly pumps,
meters, valves and similar mechanical equipment. They are
available in a variety of materials other than those listed below.
In the appropriate material the 125F can be specified for drink-
ing water, cooling water, hot water systems, sea water. Just a
few of the applications in the chemical process industry are:
brine, paint, heat exchangers, condensers, fuel oil. organic and
inorganic chemicals.
FEATURES:

These strainers have been designed for applications where
easy maintenance and large capacity straining are needed.
Service time is minimal because the cover Is secured with
quick opening, non-yoke type knobs. Both the cover and
basket use O-ring seals, eliminating the need to replace
gaskets each time the strainer is serviced. This, combined with
the machined basket seat, eliminates particle bypass. With the
appropriate wire mesh these strainers can be used to strain
particles as small as 5 microns.
CONSTRUCTION:

Cast body with cast or plate cover. All sizes feature O-ring

Manufacturer cover seals. Baskets are O-ring sealed in machined seats.
Ouick release knobs are ductile iron. Studs and nuts are alloy

j _ steel. Ductile iron swing clamps are available on request for
SAupplier sizes 4" and up. A plugged NPT connection is provided at loca-

tion "D". Floor supports with bolting holes are provided on

I ____'___._ E sizes 4" and larger.
C / _ Sizes 1" through 4" have .062" perforated stainless steel

_'_" _--'_-"_"x_,..,,,<_.. IJl k"_..,.-,_\ l baskets. Sizes 5" and larger have 118" perforated stainless

steel baskets. Other perforations and materials are available
• on request.

SWING CLAMPS are available on sizes 4" and larger. Con.

_i o!_ _ CAPACITy:sUItfactory for recommendedapplications.Minimum6 to 1 ratio.

B * GALVANIZING:
Available on cast iron models. Other coatings ere available

I onapplication.NOW AVAILABLE

,,.,_,, _ _ ,_,,, Fully lines strainers for corrosive service. Cornpetlble with
I lined piping systems.

' _"_.'J.i" ' _ ._ MATERIALS:

Y...... Cast Iron ASTM A126-B
• "0" dimens,on includes the lIoor Bronze ASTM B62 (type 85-5-5-5)

D CarbonSteelASTMA216GradeWCBSupports on 4" size and larger,
Stainless Steel ASTM A351 Grade CF8M

DIMENSIONS AND APPROXIMATE WEIGHTS (Apply four cerl_ed drawings)

5"/tl J 6's/,, I 61sit* 10=/I I 11+1, 15 18=1, 20114 27=1. I

4'111= I 6'Is 6t/z I 7vie I 8s/+ I 11=1, 15T1= 18=1e 22=/m 27=1,, I

2Sl4 I 3 3 3:/, I 4 I 4U= 5=/+ 7TIwe 8=/le 9=1t= I

=/8"NPTI I/:'NPTI II="NPTI 3/,"NPTi I"NPTI I"NPT 2"NPT 1U='NPT 2"NPT : 2"NPTJ

5vie _ 81/o 811= 1011, I 11T/so I 141=11, 19TI8 25s/Is i _lle i 37U= [
I

_1_ _ g 15 15 26 38 62 118 170 266 518

11 18 18 31 45 72 147 210 315 553

}_a_."&r_ 10 16 16 25 41 65 135 190 270 497

STEAMSPECIALTY Rt.2Box44/ N.C.Hwy.20W,st,St.Paul,.NC2e4 USAMUELLER
"rat. Ol rt.RRK-RO4.1 I_AY. Qt tI.AR_r_.AO_L¢ 03



BASKET TYPE STRAINERS

BASKET TYPE STRAINERS

10 SIZE (inches) 2 2_ 3 3_4 s .s /4J 1_ 1_ 14 1,s
111 I / I I / ,; / ,, • ,,

Jl H #H

I z z zl _z " / i- II' i I I I II I i I liar I jr ,i'/
e I L III jr _r ,f I_r I/i I / J II II ,,s
' I I I I I,fl / IL III/ I ,r ! I li JJf i_' !

I I/! / / .'rII J' / / , ,_ ///,,o

1.0 Cv #
jr H I Ii J _

H I iJ[ I J • IH I ,r • _r fi! J J
I fl / I

: / I'-,' / I ,_' / / ,.'"""',,.

j i //.. i
' i ,r,/ j,/ /j ,,i / ;714/'////',',///',/' Ii

10 2 3 4 5 6 ? 8 9 100 2 3 4 5 6 ?8 9 1000 2 3 4 S 6 ? 8 910,000 2 3

FLOW RATE ,'g.p.m.

.._nhiS chart is based on the water through - /4" perforated screens, our
flow of cleon I inch metal Consult

gineering Deportment for pressure drop information on steam, gases or viscous fluids. For mesh lined perforated
baskets, multiply pressure loss by 1.25.

THEORETICAL PRESSURE DROP CURVE FOR SCREEN CLOGGING
Select the anticipated clog-

ging (%) at the left of the
chart. The example shows a
basket 50% clogged. Then,
follow that valve to the right
until the curve is intersected.

From that point follow 100-
downward to the scale along
the bottom to read the

pressure drop multiplying fac-
for. in this case 2. The

resulting pressure drop across ,_--" ?5
the basket at 50% clogged is O_

twice as great as that for a
clean basket. See the chert
above for clean basket (,,)

pressure drop valves. I_.
G) 50
q)

EXAMPLE: How much is the '-JqL

pressure drop through o 10"" (_
basket str0iner for o flow of
2480 GPM of water at ambient

temperature with 118" per- 25
foratecl basket which is 50%

clogged? Find the pressure
drop for a clean basket from

Asabove. At 2480 GPM of
the pressure drop is .6

described obo_ the 0 1 2 3 4 5 6 7 8 9 10
multiplying foctor for o 50%

clogged basket is 2. The Pressure Drop Factor
pressure drop is then .6 PSi x 2
= 1.2 PSL

MUELLER STEAM SPECIALTY nt.2 Box44/ N.C.Hwy.20West,St.P,_uls,NC28384USA 01

Tel: 910-865-8241 FAX: 910-865-8245



o, o S BRONZEVALVEI
SWING.

SERVICEFEATURES---- _ .....
FiniS: Buna-N disc provides tight shutoff with air and gases up to 150°F. ° Quieter
B.310B operation results from use of soft discs. ° TFE disc suitable for services to

45001 =. • Stockham swing check valves may be installed in both horizontal

and vertical lines with upward flow.

NO. DESCRIPTION MATERIAL ASTMSPEC. UNSNO.
1 BODY BRONZE B-62 C838Q0

2 CAP BRONZE B-62 C83600
• "3 DISC BUNA-N

5 DIsCltOLDER BRASS(:;/e-3/4) B-16 C36000

BRONZE(1-2!. B-62 C83800
6 DISCNUT BRASS B-16 C38000

9 DISCWASHER PHOSPHORBRONZE(_'a-I,/=)

BRASSp/,-1',_)
STAINLESSSTEEL(11/2,2) _ 18.8Passivated

10 HINGE BRONZE B-62 C83600

"11 HINGEPIN BRASS B-16 C38000
13 RETAININGRING BERYLLIUMCOPPERP/e-1)

I STAINLESSSTEEL(11/_-2) 18-8Passivated

._ t 15 sIDEPLUG BRASS B.16 C36000AvailableinTellon"B-3lOT orB-320T
B_2OB, Not Shown

:_ntract# Conforms to MSS-SP-80 Type 3

:ansmittal#

em#

roiect

AaNufacturer ..... _ ,__

_upplier---

1a-3 lOB, SOLDER ENDS B-32OB, THREADED ENDS

SIZE WGT. n G° M SIZE WGT. B M

.5 1.56 1.44 2.44. _ .4 1.38 2.19

=/4 .8 1.81 1.75 3.13 I/z '" .6 1.56 2.50

1 1.4 2.13 2.00 3.78 _/4 .9 1.81 2.69
11/4 2.0 2.66 2.31 3.22 1 1.6 2.13 3.44

11_ 3.1 3.00 2.69 4.94 11_ 2.4 2.66 3.63
2 4.8 3.47 3.31 5.84 11/= 3.5 3.00 4.25

1'Saturatedsteampressure forsolder 2 5.2 '3.47 4.88
endvalves shouldnotexceed 15PSI.

."lkj "Piping Make-Up Dimension

78 SI'Q_HAM VALVESANDFITTIN



ck'V-I

c..s..o BRONZEVALVESBRONZE BRONZE DISC. REGRINDING

SWING '-

ECK SEEPAGE44FORPRESSURE-TEMPERATURERATINGS.ES SERVICEFEATURES

FIGS: Stop plug provides opening for screwdriver to rotate disc and regrind seat.
Bolted cap utilizes large bearing surface with gasket for tight-seal. • Swing

L_ cheeks offer full flow with minimum of turbulence and pressure drop. •

Stockham swing check valves may be installed in both horizontal and
vertical lines with upward flow.

NO. DESCRIPTION MATERIAL ASTMSPEC. UNSNO.

_ _Q 1 BODY BRONZE B-62 C83600
t'_._ "... _ 2 CAP BRONZE B-62 C83600

..,r_'_:_':..... " " _
" _ 3 CAPSTUD B-342 STEEL A-307GradeA

4 CAPSTUDNUT B-342 BRASS B-16 C36000

•_ 5 DISC BRONZE' B-62 C83600

._ 6 DISCNU'r BRASS "' B-16 C36000
i

7 GASKET B-342 NONASBEST..0S

8 HINGE C83600
BRONZE B-62

9 HINGEPIN BRASS B-16 C36000

[i t 10 SIDEPLUG BRASS(11,/4-2) B-16 C36000L BRONZE(21/2-4) B-62 C83600
B-342 11 STOPPLUG BRASS( 11/4-2) B.i6 C36000

.... . • BRONZE(2V,-4) B-62 C83600

.j:'.'. " " "'-.:....... @ ................ ,Not Shown
...... :. _, ._: ........ Donotusewithreciprocatingpumpsorcompressors.

;"_;,_ ;': ................................................. Conforms to MSS-SP-80 Type 3

:_,_. : ............................................

. £_r:,:,.:;._:_.::_!_, ...................................

• .,:_.,-_,.._.,:f.:.:.;. ....: ............................ ........

B-340, THREADED CAP,
FLANGEDENDS ,ANGEDENDS

size WGT. e M SIZE WGT. e B
1V, 7.2 2.63 5.63 2 18 4.63 7.38

11/2 9.1 2.97 6.13 2V2 33 5.41 8.75

2 15 3.81 7.38 _ 3 38 5.81 9.50
4 63 6.50 1'1.25

80 STOCKNAMVALVESANDFITTINGt
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_, EGC Teflon Expansion Joint Installation Instructions

Molded Expansion Joints, Style M-150,

STYLE M-150 14!

J ,
_ LENGTH _-_

L

Machined Expansion Joints, Style K-100,
and Flexible Couplings, Style K-100S

NOM. NOM.
LEN_ LENGTH

THK.

PIPE
SIZE . CARBON _-I__T"

STEEL IIlUIIIII ,

ELASTIE_ _L}ULI_ i

CORN 150 LB DRILLING LIMIT STOPNUT _1

II (ANSI B16.5) _ 0I'_0s_STYLE K-100 STYLE K-1



Molded Joint Movements Molded •Joint Working
The flexible molded bellOWSallof the°fan M-150 expansion joint Pressure vs. Temperatu reis capable of handling following movements:
Longitudinal- also called travel or axial compression • The graphs below indicate-that M-150 PTFE molded

and extension joints, like Other expansion joints, and M-149 couplings
Angular Misalignment -- called angular deflection and drop in pressure rating as the temperature increases. It is

angular rotation, is the displacement of one important to note however that burst pressure of M-150
flange in relation to the other causing them to lie joints (or that pressure at which bellows failure normally

• in non-parallel planes .. occurs) is approximately four times that of their working
Parallel Misalignment -- called offset or lateral deflection, pressure. Please consult our engineering staff for

is the displacement of one flange in relation to modifications if pressure and temperatures in your
the other while they lie in parallel planes application exceed those shown below.

M-150
i

LONGITUDINAL

MOVEMENT _ 11(
. w

COMPRESSED EXPANDED

MAX. _"

_j lye" 2" 2Y="3" 4" 5" 6" r 10" 12"

"_ MAX.I'" __ _MoIdIKI ExpansiOnM.149JolntSize

180170

160

_so
_._ 140 IANGULAR MISALIGNMENT PARALLEL MISALIGNMENT

Movement Angular Parallel _ 11o
Nom. Min. Max. Max. Misallgn. : Max. Miaslign. J loo

Style Size Compressed Expanded Degrees OffsetLength Length

M-150 _-: _ - 3-'_-_4" _
"hL-149 2" 21/8" 27/8" 21° 1/8"f i...r_.-_,. ,., 5- e.. r. ,o.. 12-
M-'_-_0 21/2" 23/4" 3"3/4" 22° :_ Molded Flexible Coupling Slze

M. 149-, %2t/2,, 2t/8- 27/8" 17° /Ve"
M-150 "_ 23/4" 33/4" 20'_ ,# f 3/8."2,/8- Vacuum Servicei M-149 3" "_. 2_/8"

, M-150 4" "_1(4" 43/4" _ 1_-
M-149 4" 21/2_ 3V2". _ 14° V4" M-150 and M-149 molded joints, with their thick walls of

' M-150 5" 3W' '"_3/4"f 12° _" highest quality PTFE, are designed to operate under full
M-149 5" 2_/2" 3_ 11° V4" vacuum conditions. The graph below shows the maximum
M-150 6" 3V4" /43/4"_ 14° _/2" operating temperature each bellows size will withstand
M-149 6" 2t/2_,,/ 31t2" _, 10° V4" under full vacuum. For higher temperature/full vacuum
M-150 8" _" 43/4- __ _/2,, applications, consult EGC for special designs.

M-14g 8" J" 21/2" 3V2" 7;_'_7° V4"
M-150 1_ 4" 6" • _" I
M-149, v'10" 31/8" 43/8" 7° _,_4_ 2so

12" 4" 6" 10o , I12" 31A_" 4_/8" 6° t/<- "_ ._ zoo __ Fuu.v_

MAXIMUM TRAVEL is basedon installation with no Misalignment or _ _ _ _ '
Angular Deflection.
MAXIMUM MISALIGNMENTis based on installation with no Travel or _ 1oo
Angular Deflection.
COMBINED TRAVEL ANDMISALIGNMENT are proportionately lower for so
each typeof deflectionaccording to the percentage of the "Maximum"
that Is requiredforthe other. •: "

I _" 2" 2'_" 3" 4" r r 10- tz

ExpanslcmJoint Size



Machined Joint Longitudinal
Movement Angular Parallel

,)Movements P,,. Min. Max. Max. Max.As in the case of molded joints, EGC Size Style Compressed Expanded Misalignment Misalignment
K-100 machined joints and K-100S Length Length Degrees Offset
flexiblecouplingsare capable of K-100 1.375 2.500 32° .125
handling longitudinaland angular/ 1" K-100S .937 1.312 11_ .062

parallel misalignment. 11/2" K:100 1.375 2.500 26° .125
" K-100S .937 1.312 9° .062

-_,iN. : MAX. 2" K- 100 2.000 4.000 32° .187
K- 100S 1.375 2.125 12° -.090

2,/2. ,K,100 2.000 4.000 28° .187

_i_ _ IK-100S 1,375 2,125 11° .0903" Kol00 2.500 5.125 32° .250
K.;100S 1.375 2.175 . 10° .125

4" K-100 2.500 5.125 26° .250
-I]1111T il]l}]llllll,,l, =K.10OS 1.625 2.375 8° .125

P 6" K-100 2.500 5.250 20° .250
K- 100S 1.625 2.375 5= .125

8" K-100 2.500 5.250 16° , .250
K-100S 1.625 2.375 4° .125

COMPRESSED EXPANDED K-100 3.000 6.500 16° .31210"
LONGITUDINALMOVEMENT K-100S 1.750 3,000 6c .156

12" K'100 3.000 6,500 14° .312
MAX. K-100S 1.750 3.000 5° .156

14" K-100 3.000 6,500 12° .312K-100S 1.750 3.000 5° .156

16" K-100 3.000 6.500 11° .312

K- 100S 1.750 3.000 4° .156

._ K-100 3.0()0 6,500 10° .312
18" K-100S 1.750 3.000 4° 156

MAX. ' "

20" K-100 4.500 7.500 8° .375
K- 100S 2.250 3,500 3° .187

24" K-100 4.500 7.500 7° .375
K-100S 2.250 3.500 3° .187

ANGULAR PARALLEL
MISALIGNMENT MISALIGNMENT

Machined Joint Working Pressure vs. Temperature
The graph indicatesthe K-100 480
machined joints and K-100S 4oc ,

couplingsdrop in pressure rating asthe temperature increases. Consult .=.32c " _-

our engineering staff if pressure and _ ,__ _

temperature in your application ,2,c ,_--_ -_

exceed those shown here. _,,o L_ _

[ f .
(Expansion Joint Size) 12" " " 2"

10 20 30 40 50 60 70 80 90
Prr_sul'e (PSIG)

Vacuum Service 2,0

_ K-100 machined joints and K-100S u. 200
flexible couplingsare also designed =¢ __,_______FULL VACUUM
to operateunderfull vacuum _ 150 __ _..___._..=,,_,_,
conditions.The graphshows the _. 100
maximumoperating temperature E
each bellowssize willwithstand _ 50

under full vacuum.Forhigher 4"
temperature/fullvacuumapplications, 1W" 2" 2_" 3" o 6" 8" 10" _2""
consultEGC. ExpansionJoint Size



EGC Teflon Expansion Joint Installation Instructions
EGC Teflon expansion joints are precision products designed and manufactured for long and satisfactory life. Maximum service
_,ife and safety will be obtained only when the pipeline has the recommended number of anchors, guides and supports designed

,_q accordance with good engineering practice.

The following installation procedures should be followed to insure proper performance and safety:

(1). Operating Conditions:
Check the operating limits of the expansion joint against the anticipated operating conditions expected in the field. The
maximum operating conditions for EGC expansion_oints may be found on the expansion joint name tag, EGC expansion joint
bulletin, drawing or specification sheet. If you are unsure about the operating limits of the EGC Teflon expansion joint you are
about to install, please contact EGC Corporation for information.

(2). Bolt Torque:
When installing flanged EGC Teflon expansion joints, follow the recommended bolt torque as shown below or on the tag,
attached to the expansion joint or as specified on the drawing. Tighten all bolts gradually and equally by alternating around the
flange.

TORQUE TORQUE IPS TORQUEIPS Ft.-Lbs. IPS Ft.-Lbs. R.-Lbs.
1 10 4 -_p .!4 70
11/2 15 6 45 16 65

- 2 25 8 60 18 90
2 1/2 30 10 50. 20 80.
3 40 12 60 24 [ 90

Afl_ 24 hours. _ o_ _mpera_elWessure cy_e, _1 bolts should _ check_,
"Those falling _w _e n_mum to_l_ rJ_Bt _ m_ocqued.

(3). Anchors, Guides and Support Requirements:
EGC Teflon expansionjoints requirethat the piping components to which they are connected be anchored, guided, supported

_l,corotherwise restrained so that these forces do not flex or di_ort, the expansion joint beyond ts operating limits. In most.p.pgiin
_Fsystems containing one or more expansion joints, _tis usually necessary to install anchors at any of the following Iocabons, (a)

at a change in d rection of flow, (b) at a shut-off valw., (c) ,., b..... ends of pipe, and (d) at major branch connections Insta
sufficient pipe guides to insure proper application of movement to the expansion joint to direction permitted.
Provide support for piping at any point where the weight of the piping might cause the expansion joint to be flexed beyond its
design limits.

(4). General Precautions:
An EGC Teflon expansion joint is designed to absorb motion by flexing. The bellows is sufficiently thick to withstand the design
pressure; but also sufficiently thin to withstand its cyclic requirements. Optimum design will always require a bellows of thinner
more flexible materials than virtually every other component of the piping system in which it is installed. The installer must
recognize this and take all necessary measures to protect the Teflon bellows and seal surfaces during installation. Avoid
denting, weld splatter, abrasion, etc., or the possibility of allowing foreign material to interfere with the proper flexing of the
bellows. With reasonable care during storage, handling, and installation, the user will be assured of the reliability designed and
built into EGC Teflon expansion joints.

(5). Safety Recommendation
EGC stronglyrecommends the use of splash guardswith all expansion joint installations to protectpersonnel fromhazardous
liquidsin the event of a leak, crack,or otherfailureofthe joint. Failureto use properly fittingsplash guardscould resultin severe
injuryto personneland/or damage to propertyand equipment.

The information and data contained herein are based on test data, experience and
information from material suppliers and is believed to be accurate. However, no
guarantee is made or implied as to application suitability regarding the products or
their performance. EGC reserves the right to change product specifications without
prior notice.

For customized expansion joint needs contact your EGC sales representative

__ EGCCorporation

P.O. Box 16080, Houston,TX 77222
(713) 447-6611, 1-800-342-7677 (Qutside Texas)
FAX: (713) 931-2201
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SeaHetrics wT-s Stainless-Steel Body
Turbine Meter Instructions

I

General Information

This unique system of 2" to 8" turbine meters uses one meter or remote mounted) are the AO45 blind 4-20 mA
moving part, a precision-machined helical rotor. Rota- transmitter, the PD10 divider,and a battery-powered elec-
tion of the rotor is electronically detected and processed, tromechanical totalizer for applications which lack power.

High-quality jewel bearings and polished tungsten-car-
bide shafts minimize friction while providing long wear Specifications
life in non-lubricating fluids. The entire rotor assembly
can be easily taken out of the meter for field service, Materials
without removing the meter from the pipe. Meter Body "1"-304Stainless, T-316 optional

Turbine Insert Polysulfone
WT-S bodies are fabricated from stainless steel. The Turbine Rotor Polypro, Kynar optional
standard turbine insert is machined from one solid piece Shafts Ceramic

of engineered plastic, which is mounted to a stainless Bearings Sapphire journal, ruby
flange. Turbine rotors are also machined from high-per- endstone
formance plastic, with Kynar (PVDF) as an optional ma-
terial. Pressure 200PSIworking

Temperature
An electronic register (identical to the SeaMetrics FT410) Standard 140 ° F
can be mounted on the meter to display flow rate, total High-temp 250 = F

_1_ (resettable or non-resettable) and provide a program- Accuracy ± 1% FSmable pulse output. The same unit, in a wall mount or Flow Range (GPM)
panel mount housing, can be located up to'2,000 feet 1-112" 2" 3" 4" 6" 8"
away. It is not necessary to have any processing elec-
tronics on the meter itself unless local reading is de- Min 2 2 3 6 12 30
sired. Other electronics options (which can again be Max 150 150 400 600 1200 3000
Features

Modular electronics for / Watertight threaded cap
a wide range of applications . /

• Programmablepulse only _ [
• Battery-poweredtotalizer _ [_ _ _____ ., Sapphire journal beadngs

I _ / for long life and low minimum
'l [ \ )JU_ _flow

Insert removes easily ,_ _

,or
• I i_-,_ I / . Fabricated

• stainless steel

the only moving part _ L___"LJ _ drillin fl "
-'-l _ // ganges

, ;

PUB -19150-0696



Electronic Options Specifications

WT100 (Pulse Only) _:'_'_PressureLossChart _'-! 7
Power 6-24VDC 1.5"
PulseType Currentsinking 3 2"

3"

WT100with PD10Divider " P'S" 2 /1 //4" /6" / ,,_
Power 12-24VDC // +/i/ _
Divider Range 1 - 4,095 /_ _--'--t" -'--"
Output Current sinking, 20 mA max. 0 250 5o0 100o 2000 3000GPM

WT101 (FT410 Rate/Total) % TypicalRegistrationCurve
102

Power 11-28 VDC, 20 mA max

Rate 8-digit autorange 101 /
Total 8-digit, selectable decimal """ _

Reset standard, non-reset 100 / ""-'- _

option

Memory Nonvolatile -101
(no battery needed)

Pulse Output 0.1 second, open collector olO2 10 20 30 40 5o so 70 so 90 loo
%lse Range 0.1 - 200,000 gallons per pulse

Analog Option 4-20 mA, user-programmed Percentof Full Scale• span ;i:

Dimensions

WT102 (AO45 Blind Transmitter)

Output 4-20 mA
;Loop Power 12 - 36 VDC (isolated) Meter size Dimen. A
Accuracy ± 1% 2" 10"
Response Time 3 sec., 95% FS 3" 12"

4" 14"
6" 18"
8" 20"

WT103 (Battery-powered Totalizer)

Total 6-digit, non-reset electro- _

mechanical

Battery Life 3 Years
Battery Type Lithium, replaceable

WT104 (Battery-powered Rate/Totalizer) ___ Ii

Total 8 digitLCD

.,_ Rate 4-1/2 digit LCD" Battery 3V Lithium, 5 yrs. normal life , .:.

A J
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Installation

i J Piping Conditions. In general, the standardpractice sary to remove the turbine insert. To do this, first re-
of installingthe meter withten diametersof straightpipe moveall pressurefrom the line. Then remove the ma-
upstreamandfivedownstreamarerecommended.How- chine screwswhichholdthe top flange in place. Lift off
ever, it is possible under somecircumstancesto oper- the flangewithattachedinsert.
ate with less, particularlyif the meter is equippedwith
an optional internal flow straightener. Rotor and Shaft Replacement. Examine the rotor to

determine if bearings or shaft are damaged or exces-
Flanges. Standard flanges are 150 lb. ANSI drilling, sively worn. The rotor should spin smoothly and freely,
Either partial or full-face gaskets can be used. When with no visible wobble. Back and forth play should be
installing, tighten the bolts evenly, and use care to pre-
vent a misaligned gasket from entering the flow stream.

5ia.-'_J XDia.

Position. The WT Series are all-positionmeters, and very minor, less than 1/64". If it is necessary to replace
can be operated in a vertical or horizontalposition, and the rotoror shafts, first back outboth shafts with a 3/32"
with the meter insert in any radial position. A horizontal Allen wrench. The rotorwill come free as soon as the
insert positionis preferred if thereis a riskof air becom- shaft ends come free of the rotorbearings. Reverse the
ing trapped due to constant low flows. Operating the procedure to reinstall.Note: Do not overtighten the shaft
meterin partially-filledpipe will resultin inaccuracies, screws. Check to be sure that a small amount of free

play betweenthe shaft ends and the bearingsremains.
Connections, Most WT meters require electrical con-
nections. See the connectionsdiagramforthe one rel- Sensor Replacement. This procedureis rarelyneces-
evantto yourmeter, san/. However, certain electricalconditionscan dam-

age the sensor. To replaceit, firstremove any electron-
ics module in the aluminum electronicshousing. Dis-

Operation connectthe sensor leads fromterminals on the back of
the board. Removethe strainrelief or electronicshous-

Foroperatinginstructionsforthevariouselectronicmod- inns, then remove the sensorby tugginggently on the
ules,consultthe manual for the specificmodule. This sensor leads.
shouldbe includedwiththe meter when purchased.

Electronic Module Repair. Except for the FT410 elec-
tronicregister,noneof theelectronicsmoduleshave re-

Maintenance and Repair placeable components. Printedcircuitboardsmust be
replacedas complete units. In orderto replacean elec-

Recalibration. If it isnecessaryto recalibratethe meter tronicmodule,loosenthe fourscrewswhichfasten each
for any purpose,thiscan be done by any SeaMetdcs- unit to standoffs. Once the screws are loose,the unit
authorizedfacility.Callthe factory for information, will lift free from the insert housing.

_b Turbine Insert Removaland Installation. In order to The FT410 has a fuse holderandfuse on the back side
of the board. To replace a fuse, remove the boardstack

repairany mechanicalparts(rotororshafts) it is neces
and turn it over. Locate the fuse holder, then remove
and replacethe fuse.
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Set 4-20 mA Span. If the optional4-20 mAboardis in- Repair
stalled, the prompt SET 20 mAwillappear.Setthisvalue
tothe flow rate, in units per minute,at whichthe full20 The only field-repairablecomponenton the FT410 is

,_,,) mA output is desired. Zero flow will automaticallybe thefuse.The fuseholderis foundon the back of the cir-
scaledto 4 mA. cultboardstack.Replacewitha Littlefuse3AG 1/2-Amp

or equivalentautomotive-typefuse.
Set Decimal Point. PressingPROGRAM againbrings
up SET DP. Choices are one decimal place or none. On unitswiththe 4-20 mAoption,it is necessaryto re-
Pressingthe +/- keys alternatesbetweenthe t_o. Typi- movetheanalog boardat the backof the stack to reach
cally, a decimal place is only required with low-flow the fuse. Unplugthe boardby gently tuggingon it. On
meters.Exit programmingmode.Pressingrate/totalizer somemodels,itisalsonecessaryto removefourscrews
buttonreturns unitto operatingstate, to getthe analog boardloose.

Operation If failureis due to a cause otherthan a blown fuse, it isnecessaryto replacetheentireboardstack.Contactyour
distributorfor information.

In normal operation the FT410 displays rate or total.
PressingRATE/TOTAL alternatesfromonetothe other.
Thiscan alsobe accomplishedfrom outsidethe unitby
touchinga magnet to the outsideof the caseinthe gen-
eralvicinityof the RATE/TOTALkey.Whenrate isshow-
ing, total continues to accumulate. Unless the unit has
theNR (non-reset)option,pressingthe RESET keysets
totalto zero.Total isstored innonvolatilememoryandis
kept on lossof power, althoughthe unitwillnot operate
duringthe power outage.

Mounting Dimensions

FT410W Wall Mount F-1"410P Panel Mount

3/16" MOUNTING HOLES
UNDER COVER SCREWS

-_ ._ 4.20"---_ _--- 3.75"

_ -'-_' 0 0
i

" 3.7sI I 3.s"

I,--3"-,] 5" ,I

SeaHetrics
m

20419 80th Ave. So., Kent WA. 98032 USA
4 of 4 Phone: 2.53-872-0284 Fax: 253-872-0285



Standard Connections

_, To2ndFT410
__7 or control

DC Power _ METERING PUMP

..o
RED =o-_N_W"'TE_o_,,.l

?_LsEouTpuT ,

SENSOR _ (o_noNAL)

L

Analog output - Non-Isolated _To 2nd FT410
IJ o,con,to,

DC Power / _ _ __N...... l __. _

. RED fill&l+ "_ = . =

• WHITE slo ip=

SENSOR I| +_--- , ',

i'
OPTIONAL) '..... '

OPTIONAL 4-20mA
Bluo + CURRENT LOOP

/."

Orange -

CHART RECORDER

AnalOgDcPowerOUtput- Isolated / _ I_ T°or2ndcontroIFT410

ORYCONTACT 1R
PULSE OUTPUT L

(OP_ONAI.)

.i_. _ ____ OPTIONAL 4"20mA _ 1

CURRENT LOOP

. CHART RECORDER
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Installation SensorOut terminalsare provided for passing on the
signal from a flowsensorto a secondelectronicdevice.

FT410W: Wall Mounting. Four 3/16" screw holes are They do no need to be connected unlessusingsuch a

located at the bottom of the front cover screw holes, device.• Mark the locations throughthe holes, then drill. Slip
screwsdownthe holes andtighten. FT410P: This unitis ordinarilysuppliedwithoutpre-wir-

ing.Toreachtheterminals,removethe fourscrewswhich
FT410P: Panel Mounting. Use the dimensionson the holdthe backcoverof the housingin place. Followthe
backpagefor makingthe panelcutout.Locatethedove- connectionsdiagram
tail mountingbracket groovesonthe sideandthetop of
the unit. Aftercuttingoutthe panel,breakanysharpor Analog Output Board. The optional 4-20 mA output
roughedges, then slip thepanelgasket inplace behind uses a third printedcircuitboard which plugs into the
the FT410 bezel and slide the unitthroughthe panel terminalconnectionboard. This board is pre-wired at
hole. Install the mountingbrackets in their dovetail the factorywith a jumper,so that powering the FT410
grooves, with the slots of the clampingscrews facing automaticallyprovidespower to the current loop. If an
out. "13ghtenthescrewsto pullthe unittightlyagainstthe isolated4-20 mAoutputis required (see Connections)it
panel and compressthe gasketslightly, is necessaryto removethe jumper and rewireas shown

in "AnalogOutput- Isolated".

Connections Programming

FT410M: This unit is pre-wired with 18 ft. of four-con-
ductorcable. See diagramfor colorcodingof the leads.
If desired,thecable suppliedcan be removed,and con- /11\ Caution: If pulse outputis being

nectionscan be made insidethe unit,followingthe Con- / ! _) usedto controlan externaldevice,nectionsdiagram, suchasa meteringpump,donot
connect the pulsed device until

programmingiscompleted. If malfunctionor in-

FT410M - Standard Unit: correctprogrammingof the pulse outputcould

.._ voc causepersonalinjuryor propertydamage, sepa-
Red (+) 12 to power supply

• [ ratesafeguardsmustbe installedto preventsuch
Black (-) 12 VDC to power supply injury ordamage.
Green (+) pulse output

,. White (-) pulse output

Set K-Factor, To beginprogramming,press the PRO°
FT410W - Standard Unit: GRAM key. The promptSET K shouldappear. The K-

Red (÷) 12 VDCto powersupply factor is the numberof pulses per volume unit. ThisJ

\ - Black (o) 12 VDC to power supply number is provided with SeaMetrics meters, in pulses
per gallon. If the 1"1"410isto read inotherunits,the num-

FT410M, FT410W - With Analog Option: ber providedwith the meter must be converted. The
Red (+) 12 VDCto powersupply FT410 will then totalize in the selected units, and the

f Black (o)12 VDCto powersupply rate readingwillbe inthoseunitsper minute.The rate is
always in units per minute.

,- Blue (+) 4-20 mA

- Orange(-) 4-20rnA TOenter the K-factor,press the %" or "-" keys untilthe
desired number is reached.

FT410W: Thisunitispre-wiredwith6 ft. of two-conduc- Set Pulse Output. PressingPROGRAM a secondtime
tor cable for the powerconnections.See diagram for brings up the prompt SET P. This setting controlsthe
colorcodingof the leads.Tocompletethe wiringneeded pulseoutput,if it is beingused. It is set inunitsper pulse.
for the application,removethe front clear cover, then For example, if the FT410 is reading ingallons,a setting
removethe frontpanelto reachthe terminals.Turn the of 2.00 means that a pulse will occur every 2 gallons.
front panel over,with the circuitboards still attached. Settingsmay beas small as 0.1, whichmeansthatthere
Followthe connectionsdiagram, isa pulseevery 0.1 units.If the optionaldry contactpulse

j outputis present,SET P setsthatpulseoutputalso.Note thepolarityof the PulseOutput terminals.Be sure (NOTE: Pulse output is limited to 100ppm)
to observeproperpolaritywhen connectingto an elec-
tronicmeteringpump.If the pumpdoes not respondto
the pulseoutput,tryswitchingpolarity. -.
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SeaHetrics T401nstructionsFIOwComputer

General Information Specifications

The SeaMetrics FT410 is a compactdigitalflowmonitor Power 11-28 VDC
with user-programmedoutputfeatures.Combinedwith Flow Sensor Power 5 Volts DC, 50 mA maximum
anIP Seriesinsertionflowsensorora WT turbinemeter, Temperature 0° C to 70° C
itis idealfor flow rate and totalindication,chart record- Display Custom8-digit LCD,
ing,andproportionalchemical feed. It isavailableinwall 0.4" digits
or panel-mountenclosures,orina roundcast-aluminum Totalizer 8-digitresettable
housingmounted directly on a SeaMetrics meter. For (non-resetoptional)
wall-mounting,thenon-metallicenclosureissplashproof Rate Indication 8-digit
andhas a clear cover.The housingfor panelmounting K Factor Range .050 - 2000.000
isstandard1/4 DIN-sized, withgasketedfrontpaneland Pulse Output Range 0.1 - 200000.0 gallonsper
membrane switches. Wall and meter-mountedenclo- pulse
sures are NEMA 4X; Panel-mounted enclosures are Pulse Output 0.1-second open-collector
NEMA 12. transistor,100 mA, 40 VDC

maximum; optionalFORM C

Aneight-digittotalizeris resettable,unlessorderedwith SPST relay contactclosure
non-resetoption.Programmingpromptssimplifyset up 5A@ 24VDC
by indicatingthe next step. Pulseoutputis a program- Analog Output
mable 0.1 second open-collectortransistor pulse (an (Optional) 4-20 mA isolated24 VDC, 500
optionaldry contactpulse outputis available) which is Ohm maximum; may bewired
compatiblcwithelectronicmeteringpumps,PLC's,corn- non-isolated
puter input cards, and SeaMetrics controls.An optional Analog Output
4-20 mAoutputfeature is front-panelprogrammablein Resolution 500 counts full scale
standardflowrate units. Sensor Output 100 mA, 40 VDC maximum

Features

Reset Totalizer to Zero Switches between Rate and
(Non-resettable optional) Total Displays (Also responds to

magnet outside enclosure)

Promptsappear i

wheop,ogrm Ill Selectable

0u.oo, it e oec,  ,"SET P" means 0.0 point

set pulse output '| _ []in gallons per [_ _ II

0o,se J
Otherprompts: -
• SET K (meter factor) Buttons increase
• SET 20 mA(optional) or decrease setting

• SET DP(totalizer) Press to change
settings:
• K-factor
• Pulse Output
• 4-20 mA(optional)

PUB-19740-0696
Page 1 Of 4



SeaHetrics s ,.cs,,...
Limited Warranty Policy

J (effective duly 15, 1995)

The limited warranty set forth below is given by SeaMetrics, Inc. ("SeaMetrics") with respect to SeaMetrics brand products purchased in the United States.

SeaMetrics products, when delivered to you in new condition in their original containers, are warranted against defects in materials or workmanship for a

period of two (2) years from the date of original purchase.

Defective products, or parts thereof; which are returned to SeaMetrics and proven to be defective upon inspection, will be repaired to "like-new" status and

returned to you. Warranty repair shall not extend the original warranty period of the SeaMetrics product. This limited warranty shall only apply if the products

are used for their intended purpose: the measurement of flow in such liquids whose temperature, pressure, velocity, viscosity, density or chemical composition

render them suitable to pass through the product, and the product is located in a non-hazardous area. This limited warranty covers all defects encountered in

normal use of SeaMetrics" products, and does not apply in the following cases:

(a) Loss of or damage to SeaMetrics' product due to abuse, mishandling, improper packaging by you, alteration, accident, elecuical current fluctuations.

failure to follow operating, maintenance and environmental instructions prescribed in SeaMetrics" instruction manual, or service performed by other than

SeaMetrics. or any SeaMetrics Authorized Service Facility which may be established separately from this limited warranty policy.

(b) Use of parts or supplies (other than those sold by SeaMetrics) which cause damage to the products, or cause abnormally frequent service calls or service

problems.

NO IMPLIED WARRANTY, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

APPLIED TO THE PRODUCTS AFTER THE APPLICABLE PERIOD OF THE EXPRESS LIMITED WARRANTY STATED ABOVE, AND NO OTHER

EXPRESS WARRANTY OR GUARANTY, EXCEPT AS MENTIONED ABOVE. GIVEN BY ANY PERSON OR ENTITY WITH RESPECT TO THE

PR_DUCTS_SHALLB_NDSEAMETR_CS._S_MESTATESD_N_TALL_WL_M_TATIQNS_NH_wL_NGAN_MPL_EDWARRANTYLASTS_S 0
T! IE ABOVE LIMIT.^.T!ON MAY NOT APPLY TO YOU.) SEAMETRICS SHA[.I. NOT BE I.IABI,E FOR I.OSS OF REVENI.IF_q. OR PROFITS. OR

INCONVENIENCE. EXPENSE FOR SUBSTITUTE EQUIPMENT OR SERVICE. STORAGE CHARGES, LOSS OF DATA. OR ANY OTHER SPECIAL,

INCIDENTAL OR CONSEQUENTIAL DAMAGES CAUSED BY THE USE OR MISUSE OF. OR INABILITY TO USE. THE PRODUCTS.

REGARDLESS OF THE LEGAL THEORY ON WHICH THE CLAIM IS BASED. AND EVEN IF SEAMETR1CS HAS BEEN ADVISED OF THE

PUSS IBILITY OF SUCH DAMAGES. IN NO EVENT SHALL RECOVERY OF ANY KIND AGAINST SEAMETRICS BE GREATER IN AMOUNT THAN

TItE PURCItASE PRICE OF THE PRODUCT SOLD BY SEAMETRICS AND CAUSING THE ALLEGED DAMAGE. WITHOUT LIMITING THE

FOREGOING. YOU ASSUME ALL RISK OF LIABILITY FOR LOSS. DAMAGE. OR INJURY TO YOU AND YOUR PROPERTY AND TO OTHERS

AND THEIR PROPERTY ARISING OUT OF USE OR MISUSE OF, OR INABILITY TO USE, THE PRODUCTS NOT CAUSED DIRECTLY BY THE

NEGLIGENCE OF SEAMETRICS. (SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL

DAMAGES. SO THE ABOVE EXCLUSION OR LIMITATION MAY NOT APPLY TO YOU.) THIS LIMITED WARRANTY STATES YOUR EXCLUSIVE

REMEDY.

You must contact SeaMetrics for an RMA (Return Material Authorization) number, and properly package and send the product to SeaMetrics at your expense,

together with a complete explanation of the problem and your product's model name. serial number, and date of purchase. SeaMetrics products covered by this

warranty will be repaired and returned to you without charge by SeaMetrics. Expedited repair and return may be subject to service charges.

OUT-OF-WARRANTY SERVICE

The following applies to factory service on SeaMetrics products which are either out of warranty, or which have been determined to be suffering from non-

warranty damage. You must contact SeaMer.nes to arrange for out-of-warranty factory service and obtain an RMA number. You must properly package and

send the product to Sea/denies at your expense, together with a complete explanation of the problem and our product's model name, serial number, and date of

purchase. SeaMenics products not covered by this warranty will be repaired and returned to you by SeaMetrics for a fiat rate charge, established separately
from this limited warranty policy. Expedited repair and return may be subject to service charges. SeaMetrics may elect to substitute a reconditioned to "like

new" product of the same or equivalent model. The warranty period covering such repaired or replaced products shall be ninety (90) days from the date the

product is shipped to you from SeaMetrics'.

This limited warranty gives you specific legal rights and you may also have other rights which vary from state to state.

P.O. Box 1589 KentWA. 98035 Phone: (253)872-0284 Fax: (253)872-0285 email: seametrics@aol.com

PUB-25156-0795
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.j SeoMeMcs
Flow Meters"ind Controls

m ......

March 17, 1998

To: Paula @ Court & Thomas Co./Hazard
From: Walt Boyes

Subject: Buy-_erican Act Certification
J

.Dear Paula:

This is to certify that the WTS llne of Stainless

Steel Turbine Flow Metsrs comply with the Buy-_erican Act
and are "Made An USA." At least 70% of the materials
and/or labor involved in the manufacture of these Flow

Meters originates in the United States. Manufacture of

subasse_lies, circuit boards, sensors, and final asse_ly
and test are conducted at our facility in Kent, WA.

Please let me know if you have any questions or need
further information.

:Yourssincerely,

lttiH*lz|a lacorpuated • hO. |Ok INg, Kent, WA 98G15 USA • I_¢n$: 2_$472_ • Fax 2S_b4J?l._lll • I,;Rlg ww_stamltrla,com

International SIll DIViIJOIWParlnem for llalei'_llJonj] Denlopmint • P.O. kx'22412S. HouJlon, TX _'Z27 USA • Phone: TI3._,04YP82, Fax 713-960-|N? or _'13-324-03%



*',;_)_CK'2NG LIST* V
COURT & THOMAS: 3M]PANY, INC. / ....

P.O.nox 471 . . , PAGE: 1

_= ARROWHICL_W^Y [_ 80.8m.rrcrwo0vAV_SUnS105
MO]NTCI.,AI_ CA 91763 HAYWARD, C,_ 94544

-"' 909-982-1377 FAX 909-985-0636 PH.. 610-487-5310 FAX 510.487-5187

ORDER. DATE= 03/16/,98ORDER NUHBER: 0056320

CUSTOHER NO: 00-0001790 SALESHAN: BS

"- SOLD TO: -" SHIP TO:

...,._i_': I .T. CORP. I T. CORP
4585 PACHECO BOULEVARD ,. 4585 PACHECO BOULEVARD

i

i;

HARTINEZ CA 94553 HARTINEZ CA 94553

STONER P.O. SHIP VIA F,O.8 TERNS
_7a97-_0 . UPS - GND HONTCLAIR Net 30 Days
EH NO, DESCRIPTION ORDERED SHIPPED BACK ORD-"

$101-200 SEAHETRICS 2"304SS TURBINE H 1 / ,
SERIAL NOs: L_L3-70"I

TION-19 SEAM ANALOG OUTPUT FT410/WT1 1 I ,
SERIAL NOs:

TICN-20 SEAHETRICS FLANGED ENDS WTS 1 i
SERIAL NOs: '

-2" ARO 2" VITON FLANGE GASKET 2

RIA L NOQ : "--"
i

INSTALL OPTIONS ON METER

SHIP WITHIN 2 WEEKS
PARTIAL OKAY

eOV'r.
PROPEm
dPc3
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Size5/8" x 3/4" _ "
Recordall®Cold Water BadgerMeter TECHNICAL

_ . . :_ _ UtilityDivision
_,onze Disc Meier ;_-,..-. BRIEF

Contract .

Transmittal#

#

DESCRIPTION

lufacturer AppLICATIONS: For use in measurement of potable cold Water in
residential,commercial, and industrial serviceswhere Nowis in one

ier direction only.

OPERATION:Water flowsthrough the meter's strainer and into the
measurin8 chamberwhereit causesthediscto nutate.The disc,which

i movesfreely,nutateson itsown bali, guidedby a thrust roller. A drive

;- magnet transmitsthe motionof the discto a follower magnet located

llm=, within the hermetically sealed register.The follower magnet isconnected
to the register gear train. The gear train reduces the disc nutations into
volume totaJizationunitsdisplayedon the registerdial lace.

OPERATINGPERFORMANCE:Badger Recordall Discmeters meet or
SPECIFICATIONS exceedregistrationaccuracylor lowflowrates(95%), normal operating

1ypicol Operating M25 1/2-25 GPM (1.9 to 95 I/m) flowrates(100 =_1.5_), andmaxJmumcontinuousoperation flowrates
Range (t00% ±1.5%) asspecificallystatedby AWWAStandardC700.

Low Flow M25 1/4 GPM (1.0 I/m) CONSTRUCTION:BadgerRecordali Disc meter construction, which
Reglstratlon complies with ANSI/AWWA standard C700, consists of three basic

Maximum M?..5 15GPM (57 I/m) components: meter housing,measuring chamber, and permanently,
Continuous Operation hermetically-sealedregister.The water meterisbronzewith externally-

threadedspuds.Acorrosion.resistantthermoplasticmaterial isusedfor
PressureLoss M25 4 PSiat 15GPM(57 I/m)

'_ al Maximum the measuringchamber.
_ .,41j_lontinuousOperation ......... To simplify maintenance;the register; measuring chamber, andstrainer can be replaced without removing the meter h'om the

Maximum Operating 80°F(26=C) installation. No change gears are required for accuracy calibration.
lempmalure Interchangeabilityof parts among like-sized meters also minimizes

Measuring Elemenl Nutating disc,positivedisplacement spareparts inventory investmenk

RegisterType Straightreading,hermetically-sealed MAGNETIC DRIVE:Direct magnetic drive, through the use of high.
magnetic drive standard.Remotereading strengthmagnets,providespositive, reliable, and dependable register
orAutomatic Meter Readin8 unitsoptional, coupling for straight-reading,remote, or automatic meter reading

RegisterCapacity M25 10,000,000Gallons,1,000,000 options. |

CubicFeet, 100,000m3. SEALEDREGISTER:The standardregisterconsistsof a stralghtceading,
6 odometerwheels, odometer-typetotalization display,360"test ¢b'clewith center sweep

Meier Conne<:llons Availablein bronzeand thermoplasticto hand, and flow finder to detect leaks. Register gearing consists of
fit 3/4" spud thread bore cfiametersizes, self-lubricating thermoplastic gears to minimize friction and provides
see table below, long life. Permanently sealed; dirt, moisture, tampering, and lens logging

problems areeliminated. Multi-posiUon register simplifies meter installa-
tion and reading. Generator-type remote reading and automatic meter

METER SPUDAND CONNECTION SIZES readingsystemsareavailableforall RecordailDiscmeters.(Seebackof
sheet for additional information.)hJI readingoptions are removable

%" "B" Coupling Nut Tailpiece from the meter without dla'uptingwater service.
.Size

Designation x Laying Bore and Pipe ThreadLength DIo. Spud Thread (NPT) TAMPER-PROOFFEATURES:Customer removalof theregister to obtain• free water can be prevented when the optional tamper detection seal
5/8" x 314" x 71/=" 5/8", 314" 1" (3/4") 3/4" wire and/or breakawayheadsealscrewis addedto themeter. Bothcan

L be installedat the meter siteor at the lactory.

MAINTENANCE: Badger Recordali Disc meters are designed and
MATERIALS manufacturedto provide long-termservicewith minimal maintenance.

Meter Housing CastBronze When maintenance is required,it can be pertormedeasilyeither at themeter installationor atany other convenientlocation, As analternative
Housing BoHom Plates Bronze,Cast Iron,Thermoplastic to repair by the utility, Badgeroilers va.-iousmaintenance and meter

Measuring Chamber Thermoplastic component exchange pro_-amsto fit the needso! the utility.
DIsc Thermoplastic CONNECTIONS: Tailpieces/Unions for installations of meters on

Trim StainlessSteel,Bronze variouspipe typesand sizes,includingmisalignedpipes,are availableasStrainer Thermoplastic an option.

Disc Spindle Stainless Steel

Magnet Ceramic

Magnet Splndle StainlessSteel

ReglsterCover .Therm°plastic' Bronze :..
Generator Housing Thennoplasdc



Remote/Automatic Meter Reading Systems

Remote Reading Automatic M.eie_Reading

The Badger ROMsystem generates and transmits an electrical pulse up The ACCESSplus_ System is an automatic meter data retrieval and
to 5000leet, I_omthemeter to a remote totalizerregisterwithoutuseat inlormaLionmanagementsystem. The ACCE.SSplusintegral Module
external power. See reference chart ROM-I-3.The generatorwhich attachesdirectlyto theRecordallDiscmeter. The ACCE.SSplusRemote
;- 'oorates a testcircle andodometer-type totalizer is submersible. Module can be connected to a High Resolution Transmitter or a
lor_et ate register design permits resetting to any desired reading in currently installed generator. A complete turnkey system including

landcan be sealed to prevent tampering. See BulletinROM-T-5 computer hardware and software, the ACCF..SSplusSystem provides a• • wide rangeof meter information.SeeBulletin AP-T-13 for details.

PRESSURELOSSCHART "
I_;TEOFXLOWmOA'LONS,I[MMINUTI.r ACCURACYCHART

t I 4 | | 10 _ dl0 15 10 10.o RATE OF FLOW IN GALLONS PER MINUTE

.1 .2 .3 .4 .S .l,7.1.91"0 • S 3 4 S 7 I 910 | S 4 S :111O0
S

i I!

i iii l i!, I: ! !, . ,oj
l i' !l'i !' -", :_ : . I TI _,,I

0

A B C D APPROX,
METER METER LAYING HEIGHT HEIGHT CENTERLINE SHIPPING
SIZE MODEL LENGTH REG. GEN./HRT TO BASE WIDTH WEIGHT

5/8x 3/4" 25 7_" . 415Ae" 65/ie" 1"/Ii" 4%" 4% lb.
(16ram) (190mm) (125mm) (160mm) (42ram) (108ram) (2.0kg)

Sweep Hand Registration _ -- j- --,_
MODEL GALLON CU. FT. CU. METER I I I

I I

M25 10 1 .1/.01 C
e

F,
|

odhem Region Eastern Region
,_15WestBrown Deer Road Sulte 211
o.8ox23o99 _01u_o_ R_d BadgerMeter,lnc. Utility Division
lilwaukee. WI 53223.0099 Wilmington, DE 19808 P.O. Box 23099, Milwaukee, Wl 53223-0099
•I," '_55-0400 (302) 239-9307

Fax: (302) 239-9364 Fax: (414) 355-2544
: J_355-3653
_ut'1_lWl_eglon WesternRegion
O. Box814149 1318 Redwood Way. Suite 104
allas,TX 75381-4149 Petalurno,CA 949,54
!14) 416-3525 (707) 664-8740

(214) 416-7993 Fox:(707) 664-8264 ,

I rightsreserved,alldatasubjeclIochangewilhoutnotice.BadgerMeier.Inc.199'1



Founded in 1905, Badger Meter has eamed an inter- REGIONAL SALESOFFICES
nalional reputation asa leader in the development of m

flow-measurement technology. This reputation is _1_

supported by a commitment to quality and a tradition t

o' ",eerier service. What does this mean for our utility _'_ _ 1k ;

_ers? It means: ..... ........................... CanadianRegiont _11 '_
59 Woodside .Square (

=.Ira,ongoing emphasis on improvement and innovation Fonthill, Ontario

which resultsin the development of new technologies LOSIE4Canada
(905) 892-0872

and products to meet changing customer needs. Fax:(905)892-0_98

,,- A full line of products designed to solve the flow ,/

measurement problems of utilities regardless of size
/

or location.

=. A product warranty that is one of the best in the

industry, underscoring our emphasis on quality and

confidence in the products we offer our customers. Eastern Region

,- A skilled workforce which recognizes that service Suile21I

means building long-term customer relationships S3Ul LimesluneRoa.DE )q_

through personal attention and follow-up in every (302)239-9307
Fa._: 13021 239-9.16_

area-from salesthrough technical support, trouble-

shooting and delivery of replacement parts.

Technology. Products. Quality. Service. Four key NorlhernRegion
reasons why Badger Meter ispositioned to meet the 4545Wes!BrownDeerR

23099

flow measurement needs of utilities-today and into the Milwaukee.Wl 53223-0c'

next century. (._141355-0400

Fax: (414) 355-3653
Western Region
1318 Reclv..,xxl Wav; Suite 125

Pehdt)m,1, CA 94934 =lhern Region
(I tf !'7 ,-, ) ).!-:'_74t P.O. Bnx FII4149

F,_x: "_;- .f,,_4-;;_'._" Ddllas. TX 753;J |--.t _49
(214) 416-352S /
Fax: (214) 416-7993

NRWA._ An independe.U7 owned American company.
Member AWWA, AMRA and

Badger Meter,Inc./Utility Division -Is4s w Brown Deer Road. RO. Box23099, Milwaukee, Wl 53223-009"9

..0 .... •............



LIMITED WARRANTY _ V_ _-_--_

S 4"Products manufactured by GRUNDFOS are warranted to the original user only to be
: free of defects in material and workmanshipfor a period of 18 months from date of
< Installation,but net more than 24 months from date of manufacture.GRUNDFOS' :_

liabilityunder this warranty shallbe limitedte repairinger replacingat GRUNDFOS' - _-"[._,t,.option,withoutcharge, F.O.B. GRUNDFOS factoryor authorizedservicestation,any

preductefGRUNDFOS manufacture.GRUNDFOS willnot be liable for any costsef Installation andremoval,installation,transportation,orany otherchargeswhichmayariseinconnection

witha warranty claim. Productswhich are soldbutnot manufacturedby GRUNDFOS Operating Instructionsare subject to the warrantyprovidedby the manufactureref said productsand notby
GRUNDFQS' warranty. GRUNDFOS willnotbe liablefor damageorwear toproducts
caused by abnormal operating conditions,accident, abuse, misuse, unauthorized
alterationor repair,or if the productwas not installedinaccordancewithGRUNDFOS
printed installationand operating instructions.

To obtainservice under thiswarranty, the defectiveproductmustbe retumedto the ,.-
distributerordealerof GRUNDFOS productsfromwhichitwaspurchasedtogetherwith "_
proofof purchaseand installationdate, failuredate, andsupportinginstallationdata.
Unless otherwise provided,the distributoror dealer will contactGRUNDFOS er an
authorized service station fer instructions.Any defectiveproduct to be returnedto
GRUNDFOS er a service station must be sent freight prepaid; documentation
supportingthe warrantyclaimand/ora ReturnMaterial Authorizationmustbe included
if so instructed.

MANUFACTURER WILL NOT BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES ARISING FROM
INSTALLATION, USE, OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR
IMPLIED WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, WHICH EXTEND BEYOND THOSE WARRANTIES
DESCRIBED OR REFERRED TO ABOVE.

Some jurisdictionsdenet lallewtheexclusioner limitationef incidentalerconsequential 4-1nCh Stain !ess Stee I
damages and some jurisdictions do not allow limitations on how long impliedwarranties S ubrners ib Ie Pumps -_
may last. Therefore, the above limitationsor exclusionsmay not apply to you. This

fromWarrantygivesyeu specificlegal rightsandyoumay alsohaveotherrightswhichvaryjudsdictionto jurisdiction. I I
,,

,, r _:. .;,_

GRUNDFOS ® ,._
Leaders in Pump Technology

GrundfosPumpsCorporation* 2555ClovisAve.* Clovis,CA93612
•AreaCenters:Allentown,PA* Allanta,GA*Chicago,IL• Clovis,CA*Sesttle,WA• Dallas,TX

Phons:(800)333-1366*Fax:(800)333-1363

Canada:Mlsslssauga,Ontado• Mexico:Apodaca,N.L _R'J-_,_

L-SP.TL-048I Rev.5/96I .............I GRUNDFOS ®



Pre-Installation klist

Electrical Work
WARNING: Reduced risk of electric shock during operation of this pump :', 4. Splicing the Motor Cable

requires the provisionof acceptablegrounding.If the means of connectionto _ _ If the spliceis carefullymade, it will be as efficientas any otherportionof the
the supplyconnectedbox is other than groundedmetal conduit,groundthe cable, and willbe completelywatertight.There are a numberof cable splicing
pump back to the service by connectinga copperconductor(at least the size kitsavailabletoday- epoxyfilled, rubber-sealedand so on. Many perform well
of the circuitsupplyingthe pump) to the groundingscrewprovidedwithinthe if the manufacturer'sdirectionsare followedcarefully.If one of these kits is not
wiringcompartment, used,we recommendthe followingmethodforsplicingthe motorcable:

Examinethe motorcableand drop cablecarefullyfor damage. Cut thePre-Installation Checklist
motor leads off ina staggeredmanner.Cutthe ends of the drop cable
so that the ends matchup withthe motorleads. Be sureto match the
colors.Strip backand tdm off one-half inchof insulationfrom each

1. Well Preparation lead, making sure to scrapethe wire bareto obtaina goodconnection.
If the pump is to be installedin a new well thenthe wellshouldbe fully Be carefulnot to damage the copperconductorwhen strippingoff the
developed and bailedor blownfree of cuttingsand sand. The stainlesssteel insulation.Inserta properlysized Sta-Kon-typeconnectoron each pair
constructionof the GRUNDFOS submersiblesmakes It resistantto abrasion; of leads, again makingsure that colorsare matched. UsingSta-Kon
however, no pump made of any materialcan forever withstandthe destructive crimpingpliers,indentthe lugs.Be sure to squeeze down hard on the
wear that occurswhen constantlypumpingsandywater, pliers,particularlywhenusinglarge cable. Form a piece of electrical
If this pump is used to replace an oil-filledsubmersibleoroil-lubricatedline-shaft insulationputtytightlyaroundeach Sta-Kon.The putty should overlap
turbine inan existingwell, the well must be blownor bailedclear of oil. on the insulationof the wire. Use a goodqualitytape suchas #33

Scotch Waterproof or Plymouth Rubber Company Slipknot Grey.
2. Make Sure You Have the Right Pump Wrap each wireandjointtightlyfor a distanceof about21/2" incheson

Determine the maximumdepth of the well, and the each side of thejoint. Make a minimumof four passes overeach joint
drawdown levelat the pump's maximumcapacity. Pump _ and overlapeach pass approximatelyone inchto assure a completely

selectionand settingdepth shouldbe made basedon this _ watertightseal.
data.

;y_.-__;_;':__._.; Installation Procedures3. Pumped Fluid Requirements
Submersible wellpumps ar_ designedfor pumpingclear,

cold water; free of air or gases. Decreased pump Punlp L'_performanceand life expectancycan occur if the water is 1. Attach the Safety Hook to the
not clear, cold or containsair or gases. Water .-._ Connectthe safety hookto the pump usingpliers to squeeze 1_

_'_- - the sidesof the hookso it fits intothe slotin the pump. _ "_l[=mm=_temperatureshouldnotexceed 102°F. /...

2. Attach the Pump to the Ppe
A check shouldbe made to ensure that the installation A back-up wrenchshouldbe used whenriserpipe is __
depth of the pump willalways be at least threefeet below attachedto the pump The pumpshouldonlybe ripped - _3'_'• 0the maximumdrawdownlevel ofthe well. The bottom of by the flatson the topof the dvschargechamber.Under
the motorshouldnever be installedlower thanthe topthe nocircumstancesgripthe body of the pump,cable guard _-Jml "_screen or withinfive feet of the well bottom. ormotor.

Ensurethat the requirementfor minimumflow past the When tighteneddown,the threadedend of thefirstsectionof the riser pipe or' the nipplemustnot comein contactwiththe checkvalve retainerin the
motor is met, as shown inthe table below: dischargechamberof the pump.After the firstsectionof the dserpipe has

been attachedto the pump, the liftingcableorelevator shouldbe clamped toMinimumWaterFlowRequirementsfor
Franklin4-Inch$ubmemlblePumpMotom NOTES: 1 the pipe. Donot clampthe pump.When raisingthe pump and riser section,bea. ForFranklinMotorsOnly:Aflowinducer

ors_evemustbeusedIf thewater carefulnotto placebendingstresson the pumpby pickingit up by the pump-
mtmm: .... :_:_q=rlaom :__ :_ =uPtmow _:" end only. It is recommendedthat plastic-typeriser pipe be usedonly with the

"": I': _J_k_" - ; __ entersthewellabovethemotororIf• ..... lhereIsInsufficientwaterflow smallerdomesticsubmersibles.The manufactureror representativeshouldbe
4-Inch 4 1.2 pastthemotor, contactedto ensurethe pipe type and physicalcharacteristicsare suitable for

5 7 b.ForFranklinMotorsOnly:Theminimum
6 13 watervelocityover4"motorsis0.25feet thisuse.Use the correctjointcompoundrecommendedby the specificpipepersecond, manufacturer.Besides makingsure that jointsare fastened, we recommend7 21
8 30 c. Grundfos4"submersiblemotorsdonot the use of a torquearrestorwhen usingplasticpipe.

requireaminimumfloworflowsleeve. (continuedonnextpage)
Page1 Page2



4. Electrical Connections
Do not connect the first plastic riser sectiondirectlyto the pump.Always _..,.=...y._. _"-i_attach a metallicnipple or adapter into the dischargechamber.The threaded E_._,,;J WARNING:Reduceddskofelectdcshockduringoperationofthlspumprequirestheprovlslonof
end of the nippleor adapter mustnot comein contactwiththe checkvalve _ _ acceptablegrounding.Ifthemeansofconnectiontothesupplyconnectedboxisotherthangrounded
retainerin the dischargechamber when tighteneddown. metalconduit,groundthepumpbacktotheservicebyconnectingacopperconductor(atleastthesizeofthedrcultsupplyingthepump)tothegroundingscrewprovidedwithinthewldngcompartment.

3. Lower the Pump Into the Well Verificationof the electricalsupplyshouldbe made to ensurethe voltage,
Make surethe electricalcables are notcut ordamaged inany waywhen the phaseand frequencymatchthat of the motor.Motore!ectricaldata can be
pump is beinglowered in the well. Do notuse the powercablesto supportthe foundon page 6. If voltagevariationsare largerthan± 10%, do not operate the
weight of the pump. pump.Single-phasemotorcontrolboxesshouldbe connectedas shown on the

wiringdiagrammountedon the insidecoverof the controlboxsuppliedwithth_To protectagainst surfacewater entedngthe welland contaminatingthe
water source,the well shouldbe finishedoff abovegrade utilizinga locally motor.The type of wireused betweenthe pump controlboxesshouldbeapprovedfor submersiblepump application.The conductorInsulationshould
approvedwell seal or pitless adaptorunit.We recommendthat steel riser be type RW, RUW, TW or equivalent.pipes always be usedwith the largersubmersibles.A pipe threadcompound
shouldbe usedon all joints. Make sure that the jointsare adequately
tightened in orderto resistthe tendencyof the motorto loosenthe jointswhen A high-voltagesurgearrestorshouldbe usedto protectthe motor against
stoppingand starting, lightningandswitchingsurges.Lightningvoltagesurges in power lines arecausedwhen lightningstrikessomewherein the area. Switchingsurges are

causedby the openingand closingof switcheson the main high-voltage
The drop cableshouldbe secured to the riserpipeat frequentintervalsto distributionpowerlines.
prevent sagging, loopingand possiblecable damage. Nyloncable clipsor

waterprooftape may be used. The cable spliceshouldbe protectedby The correctvoltage-ratedsurge arrestorshould be installedon the supply(lineJ
secudngit with clipsor tape just aboveeach joint, side of the controlboxor starter (see Figure3a & 3b). The arrestormustbe

IMPORTANT: Plastic pipe tends to groundedinaccordancewiththe NationalElectricCode and local governing

_-_.,_ _._ stretch under load. This stretching must regulations.
, [ be taken into account when securing the PUMPS SHOULD NEVER BE STARTED UNLESS THE PUMP IS TOTALLY

_._ _._ cable to the riserpipe. Leave three to SUBMERGED. SEVERE DAMAGE MAY BE CAUSED TO THE PUMP AND
four inches of slack between clips or MOTOR IF THEY ARE RUN DRY.
taped points. This tendency for plastic The controlboxshall be permanentlygroundedin accordancewith the Nationa
pipe to stretch will also affect the ElectricCode and localgoverningcodesor regulations.The groundwire
calculation of the pump setting depth. As shouldbe a bare strandedcopperconductorat least the same size as the drop

__ a general rule, you can estimate that , _._. cable wire size. Groundwireshouldbe as shorta distanceas possibleand
\ plastic pipe will stretch to approximately :_ [_i_i'_ securelyfastenedto a true groundingpoint.True groundingpointsare

: 2% of its length. When plastic riser pipe _" _ : _" consideredto be: a groundingroddrivenintothe water strata;steel wellcasing
1

i_,_i_:ii:_ii__isused, itisrecommendedthatasafety submergedintothewaterlowerthanthepumpsettlnglevel;andsteel
cable be attached to the pump to lower dischargepipeswithoutinsulatingcouplings.If plasticdischargepipe and well

_ and raise it. The discharge chamber of casingare used, a properlysized bare copperwire shouldbe connected to a
GRUNDFOS 4-inch submersibles is studonthe motorand run to the controlpanel. Do notgroundto a gas supply
designed to accommodate this cable, line.Connectthe groundingwireto the groundpointfirst, then to the terminal ir
(SeeFigures1& 2) the controlbox.

Rg.1 F'ig.2
singlePhase l,,,_¢hmW,,a,m_,

Check Valves: A check valve shouldalwaysbe installedat u Q _ '! I Uglee_

the surfaceof the well and one at a max. of 25' abovestatic ® _ __o_ ' l['_J I' _'_

water level. In addition,for installationsdeeper than 200 : _ o,=
feet, check valvesshouldbe installedat no morethan200 T,_ ! _T _P_i k*,---I" .... t .... _r- -

foot intervals. Fig.3a Fig.3b _sPw, _,

Single Phase Hookup Three Phase Hookup
Page



Instat _on Procedures

Single-Phase 2-Wire Wiring Diagram Three-Phase Wiring Diagram

for Submersible Motors for Submersible Motors _:_ (i",_"._;_ Circ. 0an! AMPERAGE FULL LOAD Line-t0-Line KVA Max,

Ser. 9rk. 0rlEime,! Full I Lock J_ JPower Resistance(0hlne)Code Thrust
10 2-WirePump QulckOlsconnect HP Ph VOLT Fact. Slnd. F.n Eft. (IbS)Fuse Load Rotor Factor **

°_]_1 Grundfos 4 Inch (Two-Wire) Motors 60 HzPressurel

I _"_ _"I_ Blackel_ckl _ _] _-_ :'_l. l SINGLE'PHASE I Control Box Not Required

;'_ Jl/2 1 230 1.60 15 7 4.55 34.5 6.0 62.0 76.0 4.0-4.7 R 750

or 13/4 1 230 1.50 20 9 6.9 40.5 8.4 62.0 75.0 3,1-3.7 N 750

I ................................... i _ !11 1 230 1.40 25 12 8.0 48.4 9.8 63.0 82.0 2.6-3.1' M 750
J_ll_ '/2 1 230 1.30 35 15 10.0 62.0 13.1 64.0 85.0 2.0-2.3 L 750

Fig.4 Fig.5

Slngle-PhaSeforSubmersible3"WireContrOIMotorsBox Grundfos 4 Inch (Three-Wire*) Motors

J _._,,. I IS'"G'E-PHASEI Co°,ro,.oxR.u,redel3 1 230 1.75 15 5 3.4 14.0 4.8 59.0 77.0 6.3-7.6/17.0-20.6 L 750

Pressure Switch _ Fueled

l I I i,-I_ I I-_._ I ¢

Co_=_o( 1 1 230 1.40 25 12 8.0 37.0 9.8 63.0 82.0 2.6-3.2/9.9-12.1 K 750

1 112 1 230 1.30 30 15 9.4 45.9 11.6 69.0 89.0 2.0-2.4/8.3-10.0 H 750
Red 11SV opefllnofl

Phase LineOverload
Pmtectlon InLine

Fumes Resist.

-'" .... "" THREE-PHASE I Starter Arab.(Ohms)

_ 1.53 2_01.2520 105.6....40.37.37,.07_,00_423.25, 750
:_ _ ,_01._010 5 _._20.13.6575.072.0oo_321_.3M 7_0

575 1.30 8 4 2.2 16.1 2.9 75.0 72.0 00 K29 21.5 M 750

Fig.6

5. Starting the Pump for the First Time 2 3 230 1.25 25 10 7.0 48.0 8.7 76.0 75.0 0 K49 2.25 L 750
460 1.2512 6 3.5 24.0,.3576.075.00 _ 9.2 L 750
575 1.25 10 5 2.8 19.2 3.5 76.0 75.0 O0 K32 13.8 L 750

A. Attach a temporary horizontal length of pipe to the riser pipe.
B. Install a gate valve and another short length of pipe to the temporary 3 3 230 1.15 30 15 9.6 51.0 11.2 68.5 83.8 0 K54 2.2 H 1000

pipe. ], 460 1.15 15 7 4.8 25.6 5.6 88.5 83.8 0 K37 9.0 H 1000C, Adjust the gate valve one-thWd of the way open. 576 1.15 15 6 3.8 20.4 4.5 68.5 83.8 0 K36 13.0 H 1000

D. Vedfythat the electrical connections are in accordance with the wiring ,I 5 3 230 1.15 40 25 15.2 89 17.8 71.9 80.0 1 K61 1.2 H 1000diagram. 46o 1.15 20 12 7.6 45 8.9 71.9 80.0 0 K50 5.0 H 1000
E. After proper rotationhas been checked, start the pump and let it operate 575 1.15 15 9 6.1 35 7.1 71.9 80.0 0 K43 J,7.3 H 1000

until the water runs clear of sand, silt and other Impudties.
F. Slowly open the valve in small increments as the water clears until the "All Grundfos 4" motors have a ground (green) wire.

valve is all the way open. The pump should not be stopped until the
waterrunsclear. FranklinMotors

G, If the water is clean and clear whenthe pump is first started, the valve
should still be opened until it is all the way open. (Refer to the Franklin Submersible Motors Application Maintenance Manuel)

Page 5 Page 6



Maximum Cable Length SUPPLY Howto Measure What It Means
_!; :.*/.?_ VOLTAGE Bymeansofavottmeter,whichhasbeen When the motor is under load, the

_ set to the proper scale, measure the voltage should be within 10% of the
Motor Service to Entrance

voltage at the control box. On single- nameplate voltage. Larger 'voltage

(Length in feet) _ phase units,measure betweenline and variationmay cause windingdamage.

SINGLE-PHASE 60 HZ neutral. Large vadatlonsln the voltage Indicatea poor electricalsupplyand t.tlepump
should not be operated until these

Motor Ratln_ CopperWire Size variationshave been corrected.
" , Ifthevoltageconstantlyremainshighor

VOLTS HP 14 12 10 8 6 4 2 0 00 low,themotorshouldbechang_l tothe

_ _ _ _.._ .... ='='-" correct supp,yvoltage.115 ,_ 210 _ 540 !_ 1300 it_0_ 2910 , ._
112 160 I;_d'.! 390 _820:.! 960 _.'_460. 2160 _-_ CURRENT HOWto Measure What HMeans

230 113 _t550:_ 880 _t_901 2190 if_100., 5250 !7960 _..,_|,,_ Byuseofanammeter, setonthaproper ,fampdrawexceedsthallstedservlce
112 __100:,. 650 _ 1610 2510! 3880 !S_0 p_:r:_..... MEASUREMENT

L3/4 _00_ 480 60!,_ 1200 _870! 2890 _4370:_ 6470 '_...... ": scale,measurethecurrentoneachpower factor amps (SFA), check for the
lead at the controlbox. See page 6, for following:, N 2360t 61053606520,,!_200_ 1870 _2850:_ 4280 1.5240"! motoramp drew Information. 1. Loose terminals incontrolbox

. . 250 !_90!; 620 _70'!_ 1530 _2360: 3620 14480., Current shouldbe measuredwhen the or possiblecable defect.
_1850._ 2890 _:3610 pumplsoperatingataconstantdlscharge

470 t;= :, !_1110 _ 1740 _ 2170 - pressurewith the motorfullyloaded, resistances.
a _,_:_ Iso _aoo,_ _Tso.._119o Checkw_r._ingandlnsulation

2. TOOhighor row supplyvollage.
3. Motorwindingsare shorted.
4. Pumpis damaged causinga

motorovedoad.

THREE-PHASE 60 HZ WINDING How to Measure What lt Mean, :

VOLTS HP 14 12 10 8 6 4 2 RESISTANCE Turn off power and disconnectthe drop Ifalltheohmvalues arenormal,andth(

' _ _/;:._> _. ,,. : _o cable leads In the controlbox. Usingan cable colors are correct, the winding.'
2 _._:240_ 610}: 970 i_ ::,::, .... F_t_--__ ohmmeter,setscaleselectorsto Rxl for arenot damaged.Ifany0ne°hm valu(

_t_ _"_.:_;'.j_ loss than normal, the motormay b(

3 _',..i80_ _470+_ 17:O 1810 :;..:' ...... o-" valuesunderlOohmsandRxtOforvalues I:horted.lfanyoneohmvaluelSgreate_'5170_ 280 _1690! ill_O., over 10 ohms.

230 11/I 23_0!i 580 _.920_ 1450 t'' Zere-adjust the meter and measure the than normal, there is a poor cabl(2 450 .i::_::700. 1110 i11740 i'_ resistance between leads. Recordthe connectionor joint. The windingso
340 ..... cable may also be open.86o 20., valuesMotorresistancvai ascan5 200 510 _._JB00::;_i:i1240 f 1900: foundonpage 6. If someof the ohm values are greate' 480 1,/': ',:i700_ _;._.?_!':_i_......_._i:.._,_ _...::. than_,'_alandsome,ass,thedro_

2 '1300 _ . !;'_:;!_ cable leads are mixed. To vedfy lea_

5 :590 :_ _i15001_ 2360 "':::: ':_'! _ colors, see resistancevalues on

_-54_ ";"_,_"_:':'_' _:i_"_::_:_'_'_ ....... _ _:.L_ _ INSULATION How to Measure Whst ltMeans
:.,__#,,_.;_ _:_ _!!_ RESISTANCE Turn off powerand disconnectthe drop For ohm values, refer to table belay• ._::_;:.;;_._ .,:._._._;.:._ , cable leads inthe controlbox. Using an Motorsof all Hp, voltage, phase an

ohm or mega ohmmeter, set the scale cycle duties have the same value

----_--_ selectorto Rxl00k and zero-adjustthe insulationresistance.
meter.Measure the resistancebetween

FOOTNOTES: __... the lead and ground(dischargepipe or
1. If aluminum conductor is used, multiply lengths by 0.5. Maximum allowable length of f-_.= _....::_1._.

well casing,if steel).

aluminum is considerably shorter than copper wire of same size.
2. The portion of the total cable which Is between the service entrance and a 3® motor

starter should not exceed 25% of the total maximum length to ensure reliable starter OHMVALUE MEGOHMVALUE CONDITIONOFMOTORANDLEADS ....
operation. Single-phase control boxes may be connected at any point of the total cable Motor not yet Installed:
length. 2.000,000(ormore) 2.0 New Motor

3. Cables #14 to #0000 are AWG sizes, and 250 to 300 are MCM sizes. 1,000,000(ormore) 1.0 Usedmo_orwblchcan be reinstalledIn the well.
Motor In well (Ohm readings are for drop cable plus motor): :

500,000-1,000,000 0.5-1.0 A motorIn reasonablygoodconditlon. ,
20,000-50,000 0.02-0.5 Amotorwhichmayhave beendamagedbylightningorwith d_mageo

leads. Do notpull the pumpfor this mason.
10,000-20,000 0.()1-0.02 A motorwhichdefinitelyhasbeen damaged or with damagedcable.

Thepumpshouldbe puffedind repairsmade to thecable orthe motor
replaced.The motorwillstiloperate,but probablynotfor long.

lessthan 10,000 0-0.01 Amotorwhichhas failedorwithcompletelydestroyed cable InSulation.
Thepumpmustbepulledand(he cablerepairedor themotorreplaced.

Page 7 The motorwlflnot run. ,
PaRe
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PumpWon'tStart FusesBloworHeatersTrip

"¢-_'_":_-_[

Correct This By
Possible Cause Check This By ... Correct This By... .._,.. Possible Cause Check This By...

I o Q

if me vob_ varl_ _ mum than10'/. (+or
No IDott_r It the w,_ C_I_ k_' vO_a_ at the _,-_ bo_ _ panai. It Ihere hino voitaOest the control_mel, klt_ Check the _ t the co_ bml Orpan_, .), o0nta¢lthe powerco_.

check_ f_r pane!for _ ellis

and resetthose clrcuHs. If the kcomlngvoltage is OK, check_ wire I_a wHhcon_ gusge. Undem/zpd wlra
Fulms m blot_ or the _=ullt Turn _ mopOw_ ard m_ove tbe b_m_ Chenk Ro#ac_ the blownluseeOrmeet me drcuif
bcaefmfl hllve _11_ k_"_¢_y W_I an _. brnker. It thenew fuseeblowOrthe circuit sica and the _adlnce _ the pump atofm' i_d a gram dfaton¢_ befw_m the c;ontr_

brenke__ps, th_ Ois_dcaJinsts#aflon,motor, _ the pumpcontrolpanel. _ sad thQpumpmotor Increlm4m

ms(stanceanddectmmel the _kllge bYthelind _res mustbe chlcke_ fordefecta. _rla It mach_e I_ . . _(_ nlo_wll ill,f) Check tot voltageon the _ and toadId(is Of R_ase anyt_med heatam or re_ot,inspect
JWO_04"It•qt/r _ dire InJe_HId _e _. _ _e _ _W _ _e _ the ata_lorlot other _ma_. It the hoatar _n@ otortar OV(Nt(_in Ilorl Ilet to0 _ _ _m_ m_ me_m_ _ _. k1crease_ hedta¢ml_OOfm me mP

01'Inl_ll I_1(I tho homer II _lsedCO_. tdps_in' CheC__e sugolY_" EmNre i lOW. MNf_. DOnot,however, I_ t_l
_ter_ _s/zod cor_,y and the _ le¢omme.d_d _tln_.

seltln_lis approp_atelyad}ustad. (3_Dhl_ mot_B O_/y) Chad( _ oJmmfdraw o__ klad fo the The cummt dra_ _ eoch is_ mmdbe

8tlmlr dolm not ene_gb_ _uees.If m,_ela voita_o,checkme hcidlng Imbillmced_ _orwe_k co_clrk_e. Em.xe th_ the
holdingcoil II deigned _ ol_rnto wflhthe Check to makesurethe winngi comet amd _ a_yk_e t_m_lnl_ In(h,,pl,_-,, i,-_
mva;/abiscontrol _. R_ the (:o#It ) The _ Of (:Oltlt_ll m there Me no loosekmldnofa, d_ma_KI _dfe.
defectssm found, hluUy.

_o_'_llflB _Oflt_roI_ Cl_;c_ Id( seisty al_ pt*elsumim_ fit Re.ace worno_defm _ltfs Orconifer. Turn Offthe powerand dtscha_e the c_. Whenthe motetkl co_,mded to the
def_*'hL Imq_ the contaofsIn cordroldark:eL (f-J_ol_ m_)_l, O_ty) Che¢_ me r.J_ wfl_han ohmmetaf(sol _ R (:_j_citor, Ihe n_ _ _ t__m_l 0

MOtOr Or i_in hl def_ Turn off the power end_ the m_or If an ooen Orgroundedw_nding_1found, _ C_ltor I_B_ a lOOK)""_J°ebege 15for inofnJdi°nl" In_lnW( ¢o(set°| °ham and then lm _m"_m_x m|. FIMP.m:ON ca_ It It islem_ fromthe comrolt_. Meam_ _ k.ad.to, mmo_a_e motorf_ I_ wenandmohock
_f_--c'J_--

lead _ with mnohmm_or (_t fo R a 1). themeasmements wkhI_e isad sN_lmtad Fulm, heater, or IhlrlM' ilrl_ the Check the fuses and hestarl _galnetthe moth Rq_¢o Im nm_'#.Measure IM isad-to-gmund v_u_ with_1 Imm the mo_'. Repairo_mpisca the mo_.
ofmlnlet_ (sOltOR • lOOtO. Orcable, wron_ Illllll nlanuhlofl_al'll iqseciflcatlonchem.

(f-J_hBIo_ltoforBO_) Tun1Offthe J_ow_rI_ disofl•rge It'_ sel_ W_enthe meier is o0mmctadtothe
Oef_ (:8_:'_ bYIhodlnO till fead_ fogethM. Check Itvdth m c_. the needle shouldJumpIoward0 The ¢onRfoI bo_ Io¢l_ofl IIm hot Tm_h the b_a wl_ yo_ b_rehand dudng the Shmde,ventRsto,Ormov_ thecontrolboxIm

_ _mm_ (_ to R x t_. hMo) _n_ _ _ow(y o_ t_ fo InifNty hottos_pad o#the day - you II_0_ldbe ibis fo Ill _mM_ dram no(exceed 120"F.

Deincthm pflmm iwech or eta WaSh _e _m N _ _ Rm_ca u r,e_:_aa_. (1-phamemotonlonly) Repl_eunenes_ly. i
lubinll to It Io l_lullg_L _:h omme_ Rm the M:k_l exl hew Che_ re_,_ fo, r_ mo_ _ e_if. Wr(mg ¢Ofl|fOI boll controlI:el m:_-iflcatone, i

Tlall oil th• powerand nl•llual_ ioisis thll plXllll II th• Durnosllait d(_esn'tmlais, _ Ih• Ralltace a• flocaseoW"
• _ pump / I b_fld shefl, Atlo k hi I sh•R i h I and examine II. I necem_, I Oafel=tlvll pmliUfll liwltch Welchpies IS leslie switchoeerates

or slllek sh•#l belghi, lad the motors imlp draw(fo see It Itand cbeck the Impelis_ end ml Ior
Itkvllca_,i(ockedrofod. Of_rru_on. Ch_kformo_rmnca_. l_emot_rlsiho_edorgmunded. Turn offtha_oweranddlsconn_tfhew;dng. IfYouEndan°_°nOromundedvd_dthQ'

Measure _e isad-to-isad raslsfen_ewllh an remove _ mofo_ 8n(I mche(:kthe ielida. It
ohmmeter(set toR i 1).Msesum the isad-to- OK, check the leads for centrallY J_d for

Pump Does Not Produce Enough Flow (GPM) Oroundtesislancewithanohmmefm{seftoR " bld_Hc_.
lOOK)Ora n_ohmmelar. Comparethese
moasummenis to the ratedvaluesforyour
motOr. , , r -

• ]*hmlffe(j_ the p¢lmp flow(GPM) _D.P,v_,,;
Possible Cause Check This By... Correct This By.. . Poor motor cooling Find the Infernald_arnetarofthe weltcasing (or coolingis pos_ble.Corr_ _t_ w_r_g.FOrsi_gis phasemotors, or .

(3-phm r,_,,-_ o_y) Check fo make m me _ _ In Shrive. _ used).
check the w_lng diagramonthe motor.For puH the pump out of the waftand ak_di

Shaft Is fuming In b tm0ng the _ I_ln_ _ _n_. For p_opercooling,the flowOfwater intllt not
_. three I_ase m_orB, simplyswitchSay two be lena thin II1aGPM shown acmaa _ sleeve with s smaltorInlarnaldhlm_'er.

power/ends, bottom _.Jis on pege __.
P_ hi Opefll_ M lhe tWO_ Relllaca detecltvepadsOrcomacli_llel

._._o.._ c_._,.._..._,._. '_'*_.se.,',*-_. Pump Cycles Too Often
beclmm_)Cl_°¢k_l_el=_:k(mlm_nod, nmove_ve. Re._orr_. _ ,._:., PosslbleCsuse Check This By ... Correct This By. • • i

c(_.,_ ifmPSI youread or) the gaugefo _:-":- *Imdd • pmmmmgauge new the dl_ po_ Feel of Head by:. _' " " _ The prenure ewltch Iii defective or Checkthe pressuresellingOntheSWitch. Check Resist _ pmseum switch Or i_isce It if

Pads Ot _tlngl In the pump me md thepump,and graduallydo_ Ihe PSI I :L31 ft/PSI ,, ft. _ _,_'_ ,, - |s not properly Ildlulfed. the voltage a_.osscicaed Contacts. defeckve. !
WOrn Check thetank sizeand smou_lOf air in the Re_isee the tank with one that is tile _.z__,_._

dlachlroe _. R_ thepINaum M chufoff, specm¢ Gmlty The tank II t_ Imldl link. _ link _lume shouldbe alx)roxlmataly Idze.
(Oo net •lfow the _tmll!_.fo o_lrate lot On ltdd tothis nm1_erthe numberOf foal 10 _altons for ea¢_hGai_orl-Por-Min,_ltaof I)'JmP

Impef_ or Inlet lltminer hi _ _ M _. (va_cofly} florathe Ocag_downtOthe capacity,At the pumpcut-inpresetmh the lank
wMel,I pl_nOT_Invej. _hOt_k_be abol.d2t3 filledw_thair" I . -
_MIO _ _ _ _ _ _O_ _ Pump aleinto the tank or diaphragmchamber, r,o_._m.•S t'_ •
arew_ w_ fo _em_e _ _ Them le Insufflckmt lilt chllr_hlg olI Chalk the dllp!Ivaglli fo_rInaki. Chllof( tho taflk
bead Io n_ek# e_se_ k_r_l mod_. It the1 _ _nk _ _ng s,,k_Mn_ and _ for leaka v#dh_ w_e_. _
bead k_do_ to the _um yo_ ¢lr, e upwM_ the a_._.wale_ rel_ In_ _k. ! -

remove the _ and_ _ Plugged inlfler vhlve or bleed Eundne m fordidor e_ R_ or m_aco ,m,_,_,u_;. i
_r.be_ ale orifice (causing mum lank to be !

The wM_r hvel In the wall may be Cbeck _ dm,ofown In ew v,env_Mee_e_p Uthe p_ wmor is,,_ p,,_r_k_g
too InW to (i_ tho flow dookNId drevedmm)Is hal ATLEAST 3 FEET abovo wMMtogged) I --

iN' I* q_lllb_ • the pump'skdofsi_sinor,eitho_. _:W soapywater tOpll_m andlank' then watch Rel_t°_'_al_"_--=_':J" i
1. Lower thepump fu_hor down Le*k In the pm_mum t_nk m' piping, for I_d_ IndlcaH_ isalm. !

the wd. ROa_ the is_ C_-_;_-__,;_,:_-_(a_-_,_..;-_
COIINP_I_ tt_l_ 2. "nyoitte backlhe di_ch_ge The level ©earful N o_"ffve or hi Check the sM_n_ •t_d Ol_Matfonof ttmtavel fothe menufoclure_'ak_lffuctk_s) 'or replace

vs_,.e fo decn_se the now. not propedy seL cordrof, all _.--'_- • i aive--
RedUca the flowby I/,._;;;;.-,-,;back rne V .

theroby roduc_ dmwdown. , Che_ the y_ld orthe wall (cfeterrmned0y me O_
I1_'_ Ilhafl (X' (_Jlpllt_l PUllpumpI_1 k_lx_l R_ u _. Pump/e ovenllM |or the well.follt} aglin¢ Ibe ixmp'e i_forml_¢o culya-

Me _ III the _ _' The su¢lk_ pipe.vdvN, and_ n_t be Ippllcadlo¢l. It Is Oldl_Jmplng _he
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) P-122

Grundfos Submersible Pump

Pump Type SP
Model 10S03-6

Franklin Electric Motor
2K95 16-1018
3-Wire Submersible Motor

Model 2145029004
HP 1/3
HZ 60
Volts I 15
AMP 8.0

KW .25RPM 3450

S.F. Max. Amp. 9.2
PH 1
KVA Code N
SF 1.75

Continuous Duty E79319



P-108

.Grundfos Subme.rsible Pump

Pump Type SP
Model 10S03-6

Franklin Electric Motor
2E94 02-4073
3-Wire Submersible Motor

Model 2145029004
HP 1/3
HZ 60
Volts 115
AMP 8.0

,_ KW .25RPM 3450

S.F. Max. Amp. 9.2
PH 1
KVA Code N
SF 1.75
Continuous Duty E79319
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_ Maintenance--SinglePhaseMotors
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Maintenance SinglePhaseMotors
OhmmeterTests
Integral HorsepowerControlBox(PowerOff)

A. OVERLOADS (Push lReset Buttons to make sure D. RELAY CONTACT fDbconnect lead from Terminal #1)
contactsaredosed.) I.MetroSetting:R xI.

I.MeterScning:R x I. 2.Connections:#I& #2.
2.Connections:Overloadtcrminah. 3Correctmeterreading:Zeroohms forallmode]s.
3. CO,TeCtmemr reading: Should no¢be more than0.5

ohms. E. CONTACTOR COIL (Disconnectlead from one
side of (_II)

B. CAPACITOR (Disconnect leads from one side of each 1. MemrSetting: R x 100.
c_pacitor before checking.) 2. Connections:Coil terminals.

1. Meter Setting: R x 1,1300. 3. Correctmeterreading: 180 to 1,400 ohms
2. Connections: Capacitorterminals.
3. Correct meter reading: Pointer should swing toward F. CONTACTOR CONTACTS

zero, then drift back to infinity, except for 1. Meter Setting: R X 1.
capacitors with resistors which will drift back to 2. Connecdom: L1 & TI or L2 & T2,
15, 000 ohms. 3. Manually close contacts.

C. RELAY COIL (Disconnect lead from Terminal #$) 4. Correctmeterreading:Zero ohms.
I. Meter Setting: R x 1.000.
2.Connections:#2 & #5.
3. Correct meter readings: 4.5-7.0 (4,500 to

7,000 ohms) for all models.

21 QD Control Box Part#

, /

Z
f

/

i
15 '370 = 155662901

155327107 15 370
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Maintenance SinglePhaseMotors
i i iiiml

SinglePhaseControlBoxes Ohmmeter Tests
Quick Disconnect (QD)

Checking and Repairing Procedures Solid State Control Box

(Power Off) " A.Star,Capacitor
CAUTION: Turnpoweroff at thepower supply panel and I. MeterSetting: R x 1,000.

discharge capacitorsbefore using ohmmeter. 2. Connections: Capacitorterminals.

A. General Procedures: 3. Corn_ctmeterreading:

I. Di_onnec( line l_)wer. Pointer should swing toward Zero. then back to
2. Inspect tbr 'damagedor burnedparts,loose infinity.

connections, etc. B. Solid State Switch

3. Check against diagramin control box for Step 1, Trlac Test
misconnections. 1. MeterSetting: R x 1,000.

4. Check motor insulationandwinding resistance. 2. Connections: R(Stan) terminaland orange lead on
B. Use of Ohmmeter:. startswitch.

3. Correctmeter reading:1. Ohmmeter such as Simpson Model 372 or 260.
TripletModel 630 or 666 may be used. Infinityfor all models.

2. Whenever scales are changed, clip ohmmeter lead Step 2 Coil Test
1. MeterSetting: R x 1.

togetherand "zero baJance"meter. 2. Connections: Y(Common) and L7..
C. Ground (Insulation Resistance) Test: 3. Correctmeter reading:

1. O_Sen_ng: l-fighes_scaleR x ]0K.ofR_ ](}OK Zeroohms for all models.

2. TerminalConnections:One ohmmeterlead to C. Potential (Voltage) Relay
"_3round"terminalor Q.D. control box lid and touch Step l, Coil Test
otherleadm the other terminalson the terminal !. Metersetting: R x 1,0O0.

J board. 2. Connections: #2 & #5.3. OhmmeterReading:Pointershould remain at 3. Correctmeter readings:
infinity (_,). For 115 Volt Boxes

.7-i .8 (7(30to 1,800 ohms).

Additional Tests 230
4.5-7.0 (4,500 to 7,000 ohms).

Solid State Capacitor Run s_ 2, Contact Test
(CRC}Control Box 1.Meter semng:R x 1.

2. Connections: # ! & #2.

A. Run Capacitor 3. Correct meter reading:
!. Metersetting:R x 1,000 Zero for all models.
2. Connections:Red andBlack leads
3. Correctmeterreading: D. Current Relay

Pointershouldswing towardzero, thendrih back to Step 1, Coil Test.
infinity. I. Meter setting: R x 1.

2. Connections: #I & #3.

B. Inductanoe Cell 3. Correct meter reading:

!. Metersetting:R x I Lt'ss than I ohm for all models.
2. Connections:Orangeleads Shop2, Contact Test
3. Cor_'clmeterreading: I. Meter sev.ing: R x 1,000.

Less thanI ohm. 2. Connections:#2 & #4.
3. Correct meter reading:

C, Solid State Switch Infinity for all models.

Step 1 Triac Test IF,,Q.D. (Blue) Relay
1. Metersetting:R x ).(X)O Stepl, Triac Test
2. Connections:R(Start)terminaland Orange lead on I. Meter setting: R x 1000.

startswi_"h. 2. Connections:CapandB terminal.
3. Correctmere reading: 3. Cm_ct meter reading:

,_ Shouldbenearinfinityafterswins. Infinity for all models.Step 7.,Col] Test Step 2, Coll Test
I. Mere sening:R x I I. Meter Setting: R x I.
2. Connections:Y(Common)and L2. 2. Connections: LI andB.

3. Correctmeter_n'_ing: 3. Correctmeter reading:
Zeroohna. Zero ohms for all modeh.



Maintenance SinglePhaseMotors 29

Single Phase Control Boxes
Checking and Repairing Procedures
(Power On}

CAUTION: Powermustbe onforthesetests.Donot touch
anylive pans.

A. General Procedure:
I. EsuLblishline power.
2. Check no load voltage (pump not nmning).
3. Check load voltage (pumprunning).
4. Check current (an_s) in all motor leads.

B. U_ of VolffAmp meter:.
I. Metersuch as Amprobe Model RS300 orequivalent

may be,used.
2. Select scale for vo/tage or amps depending on tern.
3. When using amp scales, select highest scale to allow

for inrush current, then select for midmage reading.

C. Voltage Measurements:
Step I, no load.
1, Measure voltage at LI and L2 of pressureswitch or

fine contactor.

2, Voltage Reading: Should be ± 10% of motorraring.

Step 2, load.
k 1. Measure voltage at load side of pRssure switch or" line contactorwith pumprunning.

2. Voltage Reading: Should remain the same except for
slight dip on starting,

D. Current (Amp) Measurements:
1. Measure currenton all motor leads. Use 5 conductor

testcord for Q.D. control boxes.
2. Amp Reading: Current in Red lead should

momentarily be high. then dropwithin one second to
values on page 11. This verifies relay or solid state
relayoperation. Carmat in Black and Yellow leads
should not exceedvalues on page I I.

E. Voltage Symptoms:
I. Excessive voltage dropon starfin8.
2. Causes: Loose connections, bad contacts or ground

faults, or inadequatepower supply.

F. Current ,gympton_-
I. Relayor ._witchfailures will cau._ Red lead current

m remainhighandovedoadtrigping.
2. Openruncapacitor(s)will cause amps to be higher

thannormal in the Black and Yellow motorleads and
lower LhannormalorzeromLm_in the Red motor
lead.

3. Relay chatteris causedby low voltage or ground
faults.

4. A boundpumpwill causeiocked rotoramps and

overloadingtripping.5. Lo_ amps may becatty.elby pump running at
shuloff,wornpumpors_pped r,plircs.

6. Failed .stancapacitoror openswitch/_iay are
indx,lcd if theredleadcunent is not momentarily

highat starting. -
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r'}IMENSIONS AND WEIGHTS

II_ MOTOR DISCH. DIMENSIONSIN INCHES APPROX, -- __ E ___
MODELNO. FIG. HP SIZE SIZE A B C D E SHIP wr'r, 1_' 1'/," -- [

10S03-6 A 1/3 4" 1 1/4" NPT 19.9 8.8 11.1 3.8 3.9 26 1 F_

10s05-9 A 1/2 4" 1 1/4" NPT 23.0 9.5 13.5 3.8 3.9 29

10S07-12 A 3/4 4" 1 1/4" NPT 26.7 10.7 16.0 3.8 3.9 32

10S10-15 A 1 4" 1 1/4" NPT 30.3 11.8 18.5 3.8 3.9 34 !

10S15-21 A 1 1/2 4" 1 1/4" NPT; 37.1 13.6 23.5 3.8 3.9 44 /
10S20-27 A 2 4" 1 1/4" NPT 43.5 15.1 28.4 3.8 3.9 49

I

10S30-34 A 3 4" 1 1/4" NPTi 54.7 20.6 34.1 3.8 3.9 83 ^ c
10S50-48DS A 5 4" 1 1/4" NPT 69.4 23.6 45.8 3.8 3.9 115

10S50-58DS* B 5 4" 1 1/4" MPT 88.2 23.6 64.5 3.8 4.3 142 ,--D--, _OI
NOTES: All.modelssuitablefor use in 4" wells, unlessotherwisenoted. _ .r,
Weights include pump end with motor in Ibs.

* Built into sleeve 1V4"MPT discharge, 5" min. well dia. Fig. A -o-

Fig. B

MATERIALS OF CONSTRUCTION
COMPONENT SPLINED SHAFT (6-27 Stgs.) CYLINDRICAL SHAFT (34-48 Stgso)' DEEP SET (58 Stgs.)

eckValveHousing 304 StainlessSteel 304 StainlessSteel 304 Stainless Steel
eckValve 304StainlessSteel 304StainlessSteel 304 StainlessSteel

_"q'_fluser Chamber 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel

Impeller 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Suction Interconnector 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel

inlet Screen 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel

Pump Shaft 304 Stainless Steel 431 Stainless Steel 431 Stainless Steel

Straps 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Cable Guard 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel

;Priming Inducer 304 Stainless Steel 316 Stainless Steel 316 Stainless Steel

Coupling 329/4201431 Stainless Steel 329/4201431 Stainless Steel 329/420/431 Stainless Steel
Check Valve Seat NBR/304 Stainless Steel NBR/316 Stainless Steel NBR/316 Stainless Steel

Top Bearing NBR/304 Stainless Steel NBR/316 Stainless Steel NBR/316 Stainless Steel

Impeller Seal Ring NBR/PBT (Valox_) NBR/PPS (Ryton_) NBR/PPS (Ryton_)

Intermediate Bearings NBR NBR/304 Stainless Steel NBR/316 Stainless Steel

Shaft Washer Not Required LCP (Vectra®) LCP (Vectra®)

Split Cone Not Required 304 Stainless Steel 304 Stainless Steel

SplitCone Nut Not Required 316 Stainless Steel 304 Stainless Steel
Sleeve Not Required Not Required 316 Stainless Steel

Sleeve Flange Not Required Not Required 7incless Bronze*

NOTES: Specificationssubjectto changewithoutnotice.
Valox® is a registeredtrademarkof General Electdc Co.
Vectra® is a registeredtrademarkof HoechastCalanese Corporation.
Ryton® is a registeredtrademarkof Phillips66.
* Stainless Steel option available.



FLOW RANGE: 5 -14 GPM OUTLET SIZE: 11A" NPT NOMINAL DIA. 4"
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_PECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. Performance conforms to ISO 2548 Annex B

l" MOTOR STANDARD, 3450 RPM. @ 2 ft. rain. submergence...
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FLOW RANGE: 3 -10 GPM OUTLET SIZE: 1" NPT NOMINAL DIA. 4"

800

-- 7S15-26 (11hHP)
,,ll]l

700 14" , ] i i J ]
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: ! ! ! ; ;
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_" --7S07-15 (314HP) I i , I
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OPERATINGRANGE:3 to 10GPM
CAPACITIES BELOW 3 GPM
SEE MODEL 5S
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._PECIFICATIONSSUBJECT TO CHANGE WITHOUT NOTICE. Performance conforms to ISO 2548 Annex B
_"MOTOR STANDARD,3450 RPM. @ 2 ft. rain. submergence.
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_IMENSIONS AND WEIGHTS

_lil_ MOTOR DISCH. DIMENSIONSIN INCHES APPROX.
'qlW

MODELNO. FIG. HP SIZE SIZE A B C D E SHIPWT. 1"
5S03-9 A 1/3 4" 1" NPT 22.3 "8.8 13.5 3.8 3.9 27

5S05-13 A 1/2 4" 1" NPT 26.4 9.5 16.9 3.8 3.9 31 __
5S07-18 A 3/4 4" 1" NPT 31.7 10.7 21.0 3.8 3.9 34 /5S10-22 A 1 4" 1" NPT 36.1 11.8 24.3 3.8 3.9 42

5S15-26 A 1 1/2 4" 1" NPT 41.2 13.6 27.6 3.8 3.9 46

5S15-31 A 1 1/2 4" 1" NPT 47.1 13.6 33.5 3.8 3.9 58 C
5S20-39DS A 2 4" 1" NPT 55.2 15.1 40.1 3.8 3.9 65

5S30-48DS A 3 4" 1" NPT 70.0 20.6 49.3 3.8 3.9 90

NOTES:All models suitable for use in 4" wells. A
Weights include pump end with motor in Ibs.

l
B

MATERIALS OF CONSTRUCTION

COMPONENT SPLINED SHAFT (9-26 Stgs.) CYLINDRICAL SHAFT (31-48 Stgs.) Fig. A

Check Valve Housing 304 Stainless Steel 304 Stainless Steel

(._heckValve 304 Stainless Steel 304 Stainless Steel
)iffuser Chamber 304 Stainless Steel 304 Stainless Steel

_ppeller 304 Stainless Steel 304 Stainless Steel
I_uction Interconnector 304 Stainless Steel 304 Stainless Steel

Inlet Screen 304 Stainless Steel 304 Stainless Steel

Pump Shaft 304 Stainless Steel 431 Stainless Steel

Straps 304 Stainless Steel 304 Stainless Steel
Cable Guard 304 Stainless Steel 304 Stainless Steel

Priming Inducer 304 Stainless Steel 316 Stainless Steel

Coupling 329/420/431 Stainless Steel 329/420/431 Stainless Steel

Check Valve Seat NBR/304 Stainless Steel NBR/316 Stainless Steel

Top Bearing NBR/304 Stainless Steel NBR/316 Stainless Steel

Impeller Seal Ring NBR/PBT (Valox_) NBR/PPS (Rytor'_)
NBR NBR/304 Stainless SteelIntermediate Bearings

ShaftWasher NotRequired LCP(Vectra_)

Split Cone Not Required 304 Stainless Steel

Split Cone Nut Not Required 316 Stainless Steel

NOTES: Specifications sut ect tochange without notice.
Valox® is a registeredtrademark of General Electric Co.
Vectra® is a registered trademarkof Hoechast Calanese Corporation.
Ryton ® is a registered trademarkof Phillips 66.



J

DIMENSIONS AND WEIGHTS

MOTOR DISCH. DIMENSIONS IN INCHES APPROX._I_ MODELNO. FIG. HP SIZE SIZE A B C D E SHIPW'I'. ,
7S03-8 A 1/3 4" 1"NPT 21.5 8.8 12.7 3.8 3,9 27 1"

17S05-11 A 1/2 4" 1"NPT 24.7 9.5 15.2 3.8 3.9 30

7S07-15 A 3/4 4" 1"NPT 29.2 10.7 18.5 3.8 3.9 33 /

7S10-19 A 1 4" 1"NPT ,33.6 11.8 21.8 3.8 3,9 36
7S15-26 A 1 1/2 4" 1"NPT 41.2 13.6 27.6 3.8 3,9 46
NOTES: All models suitable for use in4" wells.

WeightsincludepumpendwithmotorinIbs, C

A

MATERIALS OF CONSTRUCTION

COMPONENT SPLINE SHAFT

Check Valve Housing 304 Stainless Steel B
Check Valve 304 Stainless Steel

Diffuser Chamber 304 Stainless Steel

Im peller 304 Stainless Steel
Suction Interconnector 304 Stainless Steel

Inlet Screen 304 Stainless Steel Fig.A

Pump Shaft 304 Stainless Steel

Straps 304 StainlessSteel

]lLable Guard 304 Stainless Steel

_l_Lriming Inducer 304 Stainless Steel

Coupling 329/420/431 Stainless Steel
Check Valve Seat NBR/304 Stainless Steel

Top. Bearing NBR/304 Stainless Steel
Impeller Seal Ring NBR/PBT (Valox ®)
Intermediate Bearings NBR

NOTES: Specifications subject to change without notice.
Valox® is a registered trademark of General Electdc Co.



FI OW RANGE: 10 -20 GPM OUTLET SIZE: 11/4" NPT NOMINAL DIA. 4"
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SPECIFICATIONS SUBJECT TO CHANGEWITHOUT NOTICE. Performance conformsto ISO 2548 Annex B
4" MOTOR STANDARD,.5 -5 HP/3450RPM, @ 2 ft. min. submergence,
6" MOTOR STANDARD,7.5-10HP/3450 RPM.
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OASHCROFT °°°"="''*""""u"Type 3000, Grade B (3-2-3%)

w I

rainless steel case liquid AshcroftType3000 gaugesprovide i
filled, dry, or field fillable. . superiorpedormanceinapplications

wherevibration,pulsation,mechanical
• Patented spring suspended move- shockandpressurespikesarecom-

ment with polyester segmenL monfactorsthusmakingthemthe
• Pressure ranges from vacuum to idealchoicefor hydraulicapplications.
• 15,000psiand compound. Thesegaugesoffera featureonly

• Two year warranty on liquid filled availableinAshcroftgauges--the pat-ented spring suspendedmovement
gauges, withpolyestersegment.This unique "

movementwasdesignedtoprovide
superiorperformanceinstressful _. _
applicationsresultinginextended lintgaugelife.

t
I

.o

I

IGAUGEOP_0NS "". "-._:'- :LlUIGE$PECIFI_TIONS

Modelno.* 3000 Restrictor. .013"orificethrottlepluginall Factoryvariationcodein( )

liquidfilledgauges;indry Case: Sealedcase,fillable(XLJ) ,Size: 2½" gauges1,000psiandabove.
Case: 304Stainlesssteel,dryor Socket: Throttleplugs,.007",.013", I •

liquidfilled,elastomeric Connection:¼NPTlower& back .020",031, .063"orifices.

fill/ventplug. Ranges: Vac-15,000EquivalentmetricPSi&scalesCOmpound._Connection¢JIS,DINandothersavailable •
F • Glycedn(0to150°Fambient) 11

available, onapplicationRi Elastomedc Others:. Customizeddials,non-
standard ranges and special

Window: Glass calibrationonapplication.
Dial: Blackfiguresonwhite

background, aluminum

Pointer:. Black,Aluminum

Bourdontube:"C"shapedbronze(Vac--- I
600psiandcompound)
Helicalbronze(1,000-6,000psi)
Helicalstainlesssteel
(10,000-15,000I_')

Movement: Patentedspring suspended
withpolyestersegment.

Socket: Brass,O-Ringcaseseal

i

ZOORDERTHISTYPE3OOOGAUGE: • ::- -: -- '" .. :-,

Select: 25 W _ H L 021, lit

1.DialSize:2½' I I I2."-*..ntedSpringSuspendedMovement: I
: _ljpeNumber.3000

4._p,4aterial:Brass #5.Uq_'l'8"RlledCase:
I

6.ConnectionSize/Location:¼NPTlower
7.Range:1,000psi I

rieferenceBulletin CHG-1 MADEINU,SJL L_ I_'"em'n_] t
INITRUMB at' haul.InN



eries U5, U5B StandardCapacity Series 25AUB
,=rPressureReducing Valve with IntegralStrainer BronzeBodyWater Pressure Regulator

For supplywaterpressuresup to 300 Ibs. and can be adjusted from
For commercial and industrial 25 .to 75 Ibs. The standardsettingis 50 Ibs. The by-pass f_ature in-

Furnishedwith NPT unioninlet corporatedinto these valves accuratelycontrols build-up of system
and female outlet, for sizes V£' pressure and thermalexpansionby equalizingthe system and supply
through Suitable for initial pressures Pressurewhen relief setting is in excess of available supply main
up to bs. Reduced pressure range pressure. NPT union inlet x female outlet.
25.75 Ibs. for 50 Ibs. no flow pressure Max. temperature160°F.
unless _especified.
Maximum ten" rature 160°F. • Renewablestainlesssteelseat * Stainlesssteelintegralstrainer

• High temperature resisting reinforced
• Bronzebodycl truction No. diaphragmfor hofor coldwater
• Stainlesssteel ral strainer OPTIONS½"- 2" (Suffix): "_.

• Renewable steel seat LP - Lowpressurerange10-35Ibs.'=_)-_- /,.¢"_.
• High temperatureri diaphragm Set for30 Ibs.no flowpressure. No.

FEATURE Max.pressure100Ibs..Max.Temp.180"F. 25AUB-GG

OPTIONS½"- 1" S - withsweatunioninletx NPToutlet .

S - Sweatunion _,d,,d G " withgaugetapping _.,__

G• withgaugetapping e,,,_,,, GG- withgaugetappingand 0-160 lb. gauge _ _._.._c"" : '"LP - Low pressurerange DU - withthreadedunioninletandoutlet _ I_
Setfor 30 Ibs. no flow S-DU- Sweatunioninletandoutlet
Max. HP- Highpressurerange75-125Ibs.
Z3. forwaterworkspit s._,, =,,= Set for 90 Ibs. no flowpressure
cageandstainlesssteeladjustingand
SC- Sealedspringcagefor Sizes½" - 1"

lotwalerworkspitinstallations.Hassealedspring
OPTIONS½"- 2" (Suffix): cageandstainlesssteeladjustingandcagescrews. --1--':
"G- with160lb. gaugeand 1" ,/,i-_ |

)_il_ - Highpresurerange75-100 lb.cSet for 9O.lbs.no flow Z7 - for 400lb. max.initialpressure3/,D"only
- sealedspringcagefor hi-riseapplications

roject

SL. Size DIMENSIONS(Inches) Weight Le----._A C),J.._..
SPECIALMODELS: No. (inches)A a C O ilbs.)
No.5M3-Z6- withwater ,h, =/, 5,/= IV, 3% 2_h 3th
orexistingmeterboxin t" x _,_", metersettersor 25AUg 1 6 2 4 2_h 6th_gB 1,/, 8,_ 2V_ 51,6 2_h 10
resetters. 25AUB 1Vz 9 2V, 5_h 2_ 10
No.U5-Z9- with3/¢ threadedmaleunioninlet ionand_/4"NPT 25kUB 2 9V.= 3V.= 6_, 2_,_ 15
threadedfemale ction.
SeriesU5BSizes_ hasbuilt-inthermalexpansion For Additional Information, send for ES-25.
to relievetherm 3ansmnin closedsystems.
However,to the
pressure gin relief Size DIMENSIONS Weight N250, N25OB
valvemust higherthan the (inches) A g C Water Pressure Reducing Valves
available mainpressureto • _h 5_,_ 1% 5 NPT andoutlet.
the valve.Latest ' V, 6=1= 1% 5%
allowab workingpressurestan- • 1 6=/, 2 6 Suitable pressuresup to 250 Ibs.
dards gasandelectricwater 1,/, 8 2,/, 6,/= Adjustable range25-75 Ibs.

1','= 9v_ 3 6=_ 1_ No. N250Bwith by-passfeature.
is 150 Ibs.whichex- 2 11 3v, 9 SizesV2". 3/4".cee themajorilyof supply

"U5availablein _h", =/4"and1" sizeon No. N250"W' size

FLOW CAPACITIES

Chartshowstheflowcapacitiesingainsperminutebasedonaverageconditionsan_ For A dditional for S-N250.
reducedpressurefall-offduetodemand.Forspecificcapacitiesundervariousflowcon-
ditions,sendforF.U5.

Capacitiesshownarebasedonadifferenceof50los.ormorebetweentheinitialpressure _!_and the regulator lock-up pressure. Where this ;erence is less than 50 Ibs.. deductt,=c.p.=,show.. No. 2
r,J ,,Serie ½" ¼" 1" 1¼" 1½" 2" 2½" 3" 4" Water Pressure Tt '_auge

_,,,, ,, .............. Hose connecti_r gauge with high
'_25AUB 16 25 38 52 60 85 - indi_o_torh

' ,- ....... .=,-,,_ pressure and used for testing water
,,,:,_ 23 o,, ,,,,".......,,,, ,,,,. ,,,,. ,u - '- supply pr_ure within a building

;_223F _ ._ ._ _ tea onnection. 0-300 PSI.
•_cn200 :I &,l lit -- .--v

For Additional Information, send for F-U5. *'For Additional Information, send for ES.276H300.



GENERAL SERVICE DATAEERIES 25AUB

PART No. DESCRIPTION

53 Adjusting Screw

*By-Pass Valve Assembly 51 CheckNut
for 1_"- 2" is replace- 3 SpringCage
able asa sub assembly. " " *

62 i_'_ SpringWasher
52 " Spring

48: Lock Nut
46 LockWasher
O0 DiaphragmPlate
20 ¢ Diaphragm

*By-PassValveGasket
*By-PassValve Assembly

1""O" Ring
(77) Strainer 27 Stem

16 t Seat
42 Washer
37 t Disc
47 Disc Holder

t Strainer PlugGasket
2 StrainerPlug
6 **Ball

"_1 t Strainer

,o J # Bottom Plug Gasket
t, .' 12 Bottom Plug

**(6} By-Passfor ½"- 1" sizes
only are non-replaceable.

MAINTENANCE INSTRUCTIONS _ Repair Kits

1. Remove bottom plug (12) and gasket (101). KitforNo.25AUBiaXLdudesall itemsshownabove.
2. Loosen disc holder (47)with screwdriver or socket Ordering Size

wrench. Code No. Kit No. Inches
3. Inspectdisc (37) and clean or replace.
4. Seat (16) can be removed, if necessary,with an Allen 864941 1/=.25AUB-RK 1/2

wrenchor socketwrench. 864943 3/4"25AUB-RK 3/4
5. Unscrew and remove adjustingscrew (53), check nut 864942 1" 25AUB-RK 1

864944 11/4"25AtJB-RK 11/_
(51), and spring cage screws. Lift off spring cage (3),
spring washer (62), and adjustingspring (_z). _4o46 11/=. 2SAUB-RK 11_

6. Loosen and remove lock nut (48), washer (46), plate (60) 864946 2" 25AUB-RK 2

and diaphragm (20). When Ordering, Specify:
7. Lift stem assembly (27), upwards to remove from body. 1. Ordering Code Number
8. To reassemble valve,follow above instructions in reverse. 2. Size of Valve

Turn in adjusting screw for required reduced pressure 3. Type Number
adjustment. 4. Model Shown on Nameplate

._e_F_--_B._ALE'A D£R IN Y_IL YW T£CltitlO L OG Y LIMITEDWARRANTY:WattsRegulato,rCompany.warrantseachproductagainstdefectsino ...
eventofsuchdefectswithinthewarrantyperiod,theCompanywill,atitsoption,replaceor

REGUlaTOR reconditiontheproductwithoutcharge.Thisshallconstitutetheexclusiveremedyforbreach
Since 1874 WattsIndusUies,Inc._ ofwarrant, andtheCompanyshallnotberesponsibleforanyincidentalorconsequential

Water Products Division • Safety & ControlValves damages,includingwithoutlimitation,damagesorothercostsresultingfromlaborcharges,

delays,vandalism,negligence,foulingcausedbyforeignmaterial,damagefromadverse
USA:815ChesmotStreet,NorthAndover,MA01845-6098 waterconditione. chemicals,oranyothercircumstancesoverwhichtheCompanyhasno

Canada:441HanlanRd.Weodbrldge,0ntadoL4L3T1 control.Thiswarrantyshallbeinvalidatedbya;y_Sb_l_);_.s_se,misapplicationorimproperinstallationoftheproduct.THECOMPANYMA 'ERWARRANTIESEXPRESSOR

IMPLIEDEXCEPTASPROVIDEDINTHISLIM"_ V_AflRANTY.

IS-25AUB/N2509632 EDP#1910200 ¢wattsRegulator Co.,19e6 PrintedinU.S.A.



JUL-29_-I998 14:5T WATTS REGLLATOR 51_8689_09 P.03_4_3

--MATERIALS •.CAPACITY
Bronzebodyconstruct/on Sizes: +h', =/4",1=, 1¼", 11/=", 2"

'_ewable stainlessstee_seat (15, 20, 25, 32, 40, .50ram)
nlesssteel)nteomlstrainer. kPa psi . ,_

_eintorced Nordeldiaphragm1_ _1" (15+25ram) O
ReinforcedBunadiaphragm11/4. - 2"(32- 50ram) L --
Buna-Nvalvedisc 34

Note:forLPmodelswhereapplicationtemperaturesexceed1G0"F(71°C)but
notoverle0"F(_°C).TefJ°oPz°tect°rsh°uldbcaddedt°sizes1%'.1_',2" | = 69 r_'_!"_ _ ..,._
(32,40,50ram) I _. ! '*\ _ ,, '__ .-,.,.. -. "

m172 I I I .-r_=i 1-_=.)+;t_=)_,'_.e_) l
! 6 2o = ,o = 6o 7om m lOO

0 38 76 114 1_. 190 228 268 304 342 3601pro
Flew

25AUB-DUor i /ilk ] r.

-PRESSURE-TEMPERATURE
InitialPressure:

Suitabletorsupplypressuresupto 300psi(21.09bar)
ReducedPressure:

Adjustablereducedpressurerange 25-75 psi (1.76-5.27bar)
Standardsetting50psi (3.52bar)
Maximumlemparalure:160"F(71=C)

Meetsrequirementso! ASSEStandard1003;(ANSIAl12.26.2};CSA
$tandarflB356;SouthernStandardPlumbingCodeand listed by
IAPMO.
MilitaryStandardMIL-V-18146BTypeI.

STANDARDS •

OPTIONS
Sizes_,_"- 2" (15- 50mm)

Suffix: I
DU- ThreaOedfemaleunionInletandoutletconnections

+'_kG - Gaugetapping
Gaugetzpphlgand160psi(11.02bar)gauge A .f-_,
Hi-pressurerange75-125psi(5.27-8.79bar) --F

LP- Lowpressurerangeof10-35psi(69-241kPa).Setat30psi /(207kPa)no-flowpressure.Maxpressure100psi(5.9bar).
Maxtemperature160"F(71°C). 25AUB-GG C

S- SolderunioninletxNPTternaleoutletconnections.
S-DU- Solderunioninletendoutletconnections.

SizesVz',z/4",1" (15,20, 25mm)
SuHIz:
SC- Sealedspringcageforhi-riseapplications 0
Z3- forwaterworkspit installations.Hassealedspringcageand I

corrosionresistantadjusting& c_gescrews. ,t
Z7- for400psi(27.6bar)initialpressure.¾"(19nlm)only.

Dimensions

Size A / A, ] C . j • WgigMin. I mm in. I ran1 in. I rnm in. I mm In. I mm in. mm Ibs, I kg.
1_ 15 5½ 140 P/; 171 3_ 98 f¼ 32 2_ 64 3!,_ 1.6
¾ 20" 51h 140 6-_ 171 3_ 98 lt_ 32 2½ 64 31,_ 1.6
1 25 6 152 77A 200 4 102 2 50 2½ 64 6_ 3.0

l¼ 32 8_ 222 11 279 5_ 140 2;A 57 21_ 64 10 4.5
II_ 40 g 229 11½ 283 51h 14Q 21A 57 2'cA 64 10 4.5
2 50 g¼ 235 12_ 318 6_ 172 3¼ 83 2½ 64 15 6.8

) r.u_:S4Ssr,_ r,r_ce,_ae,_ om_131,Sl.r/
REGUL&'rO_I

= IllnCal, $174 -- _ lindu81Jil_hJ11¢=W_ pmdB:t=Olyiskm• ,,T,ah_F&Conic.o!Velwe

ES-25AUB9727 . © Watts RegulatorCo.,1997 Printed in U.S.A.
TOTRL P. O3



JUL-29-1998 14:56 WATTS REGULATOR 5_68962_9 P._?./83

Series25AUB
Regulators*

WATERPRESSUREREDUCINGVALVES

Sizes: Y2"to 2" (15 to 50 mm)
With integral strainer
Series 25AUB water pressure reducing valves are suit-
able for initial water pressures up to 300 psi (21.09 bar)
and can be adjusted from 25 to 75 psi (172 to 517 kPa}
delivery pressure to the system. The standard setting is
50 psi (345 kPa). They are standardly furnished with a
bronze body, union threaded female inlet and female
threaded outlet connection, stainless steel seat and
strainer. All pa_s are easily and quickly serviceable
without removing the valve from the line. The built-in by-
pass prevents buildup of excessive system pressure.
caused by thermal expansion.
"Awatersavingtestprogramconcludedthatreducingthesupplypres-
sure1rum80to50psi(551- 346kPalresultedinawatersavingo!30%.

FEATURES.
• Union inlet connection
• Integral stainless steel strainer
• Renewable seat module

f _le Bronze body construction

•_ Servioeable in line
• Bypass feature controls thermal

expansion pressure By-passvalveassembly
• High temperature resistant reinforced diapgragm tar lY4"- 2" sizes

for hot water. _ _ Buna-N

UnionInlet _iapbragmconnection

I "

m

SPECIFICATIONS
When the supply main pressure exceeds 60 psi (413 kPa),
an approved water pressure reducing valve and strainer
shall be installed inthe water service pipe near its entrance
to the building to reduce the water pressure to 50 psi (345
kPa) or lower. Sill cocks and outside wall hydrants may be
left on full main pressure at the option of the owner.

For service water systems up to and including2" (50mm) _%Renewable

provision shall be made to permit the by-pass flow of wa- Integralslainisss By-passfor seatmodule
ter around the valve back into the supply main when pros- steel strainer H" - 1" sizes
sures, due to thermal expansion on the outlet side of the
valve, exceed the pressure inthe supply main. Pressurere-
ducingv_ves with built-in by-pass check valves will be ac-
ceptable.
Approved valves shall comply with ASSE 1003 - Watts No.
25AUB. ,4 L_r_DnR /X VAzva T_ONNOLOOr

"mj  AIwA'rrs"
_.. NOTE: WatlaproductspecificationsinU.S.customzyun_ andmetricare _ IRIIEGULATOR

_Koximaleandareprovidedforreferenceonly.Forprecisemeasurements, --s=.c= IIil14 _ _ I_=,!
__.,JBe contactWattsTechnica/SaUce.Wattsreserveslhe_ht tochangeor WaterProductsDlylMml• _ & Cont_lV|hm
_lllmifyproductdesign,construction,specircatlons,ormaterialswithoutprior IJ¢¢a15Oh=smutStn_.z,No_/vm_t,MA01e4s-s0m
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reducingvalvQs_, .-_,.,_.&_ A.S.S.E.Std.log3,CSAStd.B356,andarelistedbyIAPMO.

aries U5, U5B Stan,ardCapac,ty Series 25AUB
W: 3r Pressure ReducingValve with IntegralStrainer Bronze Body Water Pressure Regulator

For supplywaterpressuresup to 300 Ibs. and can be adjusted from
For ;idential,commercial and industrial 25.to 75 Ibs. The standardsetting is 50 Ibs. The by-pass l_ature in-

FurnishedwithNPT unioninlet corporated into these valvesaccurately controls build-up of system
and female outlet, for sizes 1/2" pressureand thermal expansionby equalizingthe system and supply
through Suitablefor initial pressures Pressurewhen relief setting is in excess of available supply main
up to bs. Reduced pressure range pressure. NPT union inlet x female outlet.
25-75 Ibs. for 50 Ibs. no flow pressure Max. temperature160=F.
unless ;e specified.
Maximum _rature160°F. • Renewablestainlesssteelseat • Stainlesssteel integralstrainer

• High temperatureresistingreinlorced
• Bronzebody'co _lruclion No. diaphragmIor hot orcoldwater
• Stainlesssteel pal strainer OPTIONS½". 2" (Suffix): "_.

• Renewable steelseat LP- Lowpressurerange10-35Ibs.-_l ---- f-=:_.
• Hightemj stuntdiaphragm Set for30 Ibs. no flowpressure. No.

FEATURE Max.pressure100Ibs.,Max.Tamp.tSOOF. 2SAUB-GG

OPTIONS½"- 1" _'_' S - withsweatunioninletx NPToutlet .

S. Sweatunioninlet _,,=,, G-with gaugetapping ...___

G • withgaugetapping P,M,, GG- withgaugetappingand0-160 lb. gauge ___, • :. .
LP • Low pressurerange DU - with threadedunioninletandoutlet _ - ,. _.t J ...--.,Setfor30 Ibs. no flow S-DU- Sweatunioninletandoutlet
Max.pressure20C HP - Highpressurerange75-125Ibs.
Z3- totwaterworks s,,,,, =,, Set for 90 Ibs. no flowpressure
cage and stainless steel adjusting and
SC- Sealedspringcagefor Sizes½" - 1"

Iorwalerworkspitinstallations.Hassealedspring
OPTIONS½"- 2" (Suffix):

• with160lb. gaugeandlap'J;, cageandstainlesssteeladjustingandcagescrews. -,,A. "TH 1"

• Highpresurerange75-100..) Set for 90.1bs.no flow Z7 - for 400 lb. max. initialpressure¥¢' only
• - sealedspringcageforhi-riseapplications

roject

SI _A Size DIMENSIONS(inches) Weight _= A C) , I_L
SPECIALMODELS: No. (inches) A II C O (ibs.)
No.5M3-Z6- withwater 'h. =/, 5,/= 11/, 3% 2½ 3'/=
orexistingmeterboxin _" x a/," metersettersor 25AUg 1 6 2 4 2½ 6'/=_UO 1'/, 8-% 2'/, 5'/= 2'/= 10
resetters. 25AU8 1,/= 9 2,14 5'/= 2½ 10 -"
No.Us-zg- with3/4' threadedmaleunioninletconm and3/£. NPT 25AUB 2 9,/, 3,1, 6.% 2½ 15
threadedfemale connection.
SeriesU51]Sizes_ hasbuiINnthermalexpansion For Additional Information, send for ES-25.
to relieve,harm expansioninclosedsystems. ,, ,
However,to the N 2 5 I,% t,z 2 5 OBpressurereli, of a relief size DIMENSIONS Weight U._ |NIl
valvemust higherthanthe (inches) X e c Water PressureReducingValves
available mainpressureto • _ 5-_ 17/, 5 and outlet.
the valve.Latest ' ¥, £P/z 17,_ _/e
allowab workingpressurestun- • 1 _ 2 6 Suitable pressuresup to 250 Ibs.
dards gasand electricwater t,/, 8 2,/, 6'/. Adjustable range25-75 Ibs.

is 150 Ibs.whichex- 1,/= 9,/= 3 6z_ I, No. N250Bwith by-pass feature.
ce( the majorityof SUpl_y 2 11 3v, 9 SizesV="- "/P'.

"U5 availablein ½", %" and 1" size No. N2503/4" sizeonl,

FLOW CAPACITIES
Cleanshowsthenowcapacitiesingallonsperminutebasedonaverageconditionsand For Additional for S-N250.
re(lucedpressureJail-offduetodemand.Forspecificcapacitiesundervariousflowcon-
ditions,sendfor F-U5.
Capadliesshownarebasedonadifferenceof50Ibs.ormorebetweenlheinitialpressure _'I_,]_.=li_
and(fieregulaforiock-uppressure.W_ere_hisdifferenceis lessthan50 Ibs.,_duct

Series ½" ¾" 1" 1'/," 1½" 2" 2½" 3" 4" Water PressureTt 3auge

................... Hose connecti_ pressure gauge with high
"* 25AUB 16 25 38 52 60 85 - pressure hand used for testing water

Z23 2,_., ......... ,?,2 170 - - supply within a building.;';223D ...... ."_5 37E
_;:23F ....... 210 -- connection. 0-300 PSI.

•_n 9 f',ln *-
l d.# Irl ......

For Additional Information, send for F-US. Additional Information, send for ES.276H300.



GENERAL SERVICE DATA SERIES 25AUB

PART No. DESCRIPTION
53 Adjusting Screw

*By-Pass Valve Assembly 51 Check Nut
for 1'_"- 2" is, replace- 3 .. Spring Cage

able as a sub assembly. " "" . -- 62 :__, Spring Washer
52 " _ Spring
48; Lock Nut
46 Lock Washer

60 DiaphragmPlate
20 t Diaphragm

*By-Pass Valve Gasket
116 *By-Pass Valve Assembly

t "O" Ring
(77)Strainer 27 Stem

16 I Seat
42 Washer
37 1"Disc

47 Disc Holder

I Strainer Plug Gasket
2 Strainer Plug
6 **Ball

"_'_ t Strainer

pl t Bottom Plug Gasket
** .' 12 Bottom Plug

**(6i By-Pass for !_"- 1" sizesonly are non-replaceable.

MAINTENANCE INSTRUCTIONS _ Repair Kits
1. Remove bottom plug (12) and gasket (101). KitforN0.25AUBin_tludesall Itemsshownabove.

2. Loosen disc holder (47)with screwdriver or socket Ordering Size
wrench. Code No. Kit No. Inches

3. Inspect disc (37) and clean or replace.
4. Seat (16) can be removed, if necessary, with an Allen 864941 1/=,25AUB-RK 1/=

wrench or socket wrench. 864943 3/4"25AUB-RK 3/4
5. Unscrew and remove adjusting screw (53), check nut 864942 1" 25AUB-RK 1

864944 11/4"25A'UB-RK 11A
(51), and spring cage screws. Lift off spring cage (3),
spring washer (62), and adjusting spnng (oz). _-,oa6 11_, 25AUB-RK 11_

6. Loosen and remove lock nut (48), washer (46), plate (60) 864946 2" 25AUB-RK 2
and diaphragm (20). When Ordering, Specify:

7. Lift stem assembly (27), upwards to remove from body. 1. Ordering Code Number
8. To reassemble valve, follow above instructions in reverse. 2. Size of Valve

Turn in adjusting screw for required reduced pressure 3. Type Number
adjustment. 4. Model Shown on Nameplate

_- .-

,___gALIADER IN VALVE TECHNOLOGY LIMITEDWARRANTY:WattsRegulator,Company.warrantseachproductagalnstdefestsin,,WATTS eventofsuchdefectswithinthewarrantyperiod,theCompanywill,atitsoption,replaceor
P, EGULJ_TOR rec_nditi_nthepr_ductwith_utchar_e.Thlssha__c_nstRutetheexc_usiveremedyf_rbreach

Since 1aT,= WattsIndustTies,Inc._ ofwarranty,andtheCompanyshallnotberesponsibleforanyincidentalorconsequential
WaterProductsDivision• Safety& ControlValves damages,includingwithoutlimitation,damagesorothercostsresultingfromlaborcharges.

delays,vandalism,negligence,foulingcausedby_oreignmaterial,damagefromadverseUSA:815ChestnutStreet,NorthAndover,MA01845-6098 watercondition< chemicals, or any other circumstancesoverwhich the Companyhasno
Canada:441HanlanRd.Woodhddoe,0ntafioL4L3T1 control.Thiswarrantyshall beinvalidatedby anyapuse._muse, misapplicationor improper

installationofthe product. THECOMPANY MAKESNUUTHERWARRANTIESEXPRESSOR

IMPLIED EXCEPTAS PROVIDED IN THIS LIM '_'-_0?IARRANTY.

IS-25AUB/N2509632 EDP#1910200 ¢wattsRegulator Co., 19e6 Printedin U,SA,
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CAPACITY
| Sizes: lh', ¾"i 1% 1¼", 1½", 2"

Bronzebodyconstruction I (15. 20, 25, 32, 40..50ram)_enewablestainlesssteelseat

_mdl_ainlesssteelintegralstrainer I Id+apsi ,
"mm_eintorcedHorde[diaphragml/z" - 1" (15- 25mm) | o [ I ] ] ! ' J '

ReinforcedBunadiaphraom11A'+2"(32"50mm) I_ |,1 ] I ] I_auna-Nvalvedisc |,.., H _,_.1 ! I [
Mole:forLPmo0elswhereappllcaSontemperaturesexceed160=F(71°C)but| _ _ _"__ I ! i
no_overlSO'F(82°C),'Teflonpro_ect°rsh°uldbeaddedtostz_s1Y4",lY2",2"|_39 _'_t_... II F

"¢lm \ "_,,. ?p,.,. "_ ".., r ,
Initial Pressure: I _- "_ '_ _"

SuitableforsupplypressuresuPt0 300Psi(21.09bar) 1'2 L.[ ]_'0_m)li _ wt2Cm="_ _prmmr%__-ito.==)iI_'l+_mm)P'_"_"J _
ReducedPressure: 0 10 20 _ 4O 5O 60 70 80 90 lOOgi=m

Adjustablereducedpressurerange 25-75 psi (1.76-5.27bar) 0 38 76 114 152 190 228 266 _ 342 3801pm
Standardsetting50psi(3.52bar)
Maxi=.ur.'l'e=.perature:160°F(71"C) Flow

Meetsrequirementso1ASSEStandard1003;(ANSIAl12.2g.2);CSA
StandardB356; SouthernStandardPlumbingCodeandlistedby
IAPMO. Z5AUB-DUor
Mili_ry StandardMIL-V-18146BTypeI. 25AUB-S-DU

OPTIONS
SizesY_"- 2"(15- 5gram}

Suffix:
DLI- Threadedfer.aleunionInletandoutletconnections

++'+ + l
Gaugetapp+ngand160psi111.02bar)gauge -- "f'_
Hi-pressurerange75-125psi(5.27-8.79bar)

LP- Lowpressurerangeof10-35psi(69-241kPa).Setat30psi
(207kPa)no-flowpressure.Maxpressure100psi(5.9bar).
Maxter.pgature160°F(71"C). 25AUB-GG C

S - SolderunioninletxNPTlema.leoutletconnections.
S-DU- _olderunioninlet_ndoutletconnections.

Sizes½",_'4".1"(15,20, 25mr.)
Sulllz:
SC- SealedspdnGcageforhi-riseapplications 0
Z3- forwaterworkspitinstallations.Hassealedspringcageand

corrosionresistantadjusting& c_gescrews. ,
Z7- for400ps_(27.6bar)initialpressure.¾"(19ram)only.

-- Dimensions .....

si,e A A, C I O i WoigMin. mrn in. from in. Imm In. [ram in. i.m=. In. ms. llm, l kg.
15 5½ 140 _,_ 171 3_ 98 +lj 32 2½ 64 31_ i,6
20" 5_h 140 6-% 171 37_ 98 lt/_ 32 2½ 64 3_.,_ 1.6

1 25 6 152 7_ 200 4 102 2 50 2t5 64 6_ 3.0
1¼ 32 8_ 222 11 279 5_ 140 2V_ 57 21,_ 64 10 4.5
1_,_ 40 9 229 11+,,_283 5_h 140 2¼ 57 21,_ 64 10 4.5
2 50 g_ 235 12_ 318 6_ 172 3¼ 83 215 64 15 6.8

• £J_aJ_R i_ _aiCV_ 7_r4=_NOJr.o_lr'WA'rI" ='"=-"--++--"=="='_,.,.,*.- _i4._ _ Sm_ .'_d, Iz_d_gtm, Om_io I,/L Sl,g

REGULATOR

-- mr,o. ')a_',,-- Wa_l.dunm__.--Wnt_Pmclu_P)vldae,Snl_ &Con=.oaVehme

ES-25AUB9727 • © Watts RegulatorCo., 1997 Printedin U.S.A.
TOTRL P. B3
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ES-25AUB

Series 25AUB
Regulators*

WATERPRESSUREREDUCINGVALVES
Sizes:1/2"to 2" (15to 50 mm)
With integral strainer
Series 25AUB water pressure reducing valves are suit-
able for initial water pressures up to 300 psi (21.09 bar)
and can be adjusted from 25 to 75 psi (172 to 517 kPa)
delivery pressure to the system. The standard setting is
50 psi (345 kPa). They are standardly furnished with a
bronze body, union threaded female inlet and female
threaded outlet connection, stainless steel seat and
strainer. All parts are easily and quickly serviceable
without removing the valve from the/ine. The built-in by-
pass prevents buildup of excessive system pressure
caused by thermal expansion.
*Awatersavingtestprogramconcludedthatreducingthesupplypres-
sureItem80 to50psi(551- 346kPa)resultedinawatersay,n(]of30%.

m

FEATURES
• Union inlet connecUon
• Integral stainless =rteel strainer
• Renewable seat module _.

f jp Bronze body construction
Serviceableinline

• Bypass feature controls thermal
expansion pressure By-passvalveassembly

• High temperature resistant reinforced diapgragm for lt/4"- 2" sizes

for hot water, _ _' Buna-N

UnionInlet iiaphragm

connection \__

When the supply main pressure exceeds rio psi (413 kPa),
an approved water pressure reducing valve and strainer
shall be installed in the water service pipe near its entrance
to the building to reduce the water pressure to 50 psi (345
kPa) or lower. Sill cocks and outside walt hydrants may be

left on full main pressure at the option of the owner. _Ronewable
For service water systems up to and including 2" (50mm) / -- seatmodule
provision shall be made to permit the by-pass flow of wa- Integralstainless By-passfor
ter around the valve back into the supply main when pres- steelstrainer Y_'- 1"sizes

•sures, clue to thermal expansion on the outlet side of the
valve, exceed the pressurein the supply main. Pressurere-
ducing valves with built-in by-pass check valveswill be ac-
ceptable.
Approved valves shall comply with ASSE 1003 - Watts No.
25AUB. .4 L£.4DXR IX Y,aL_'E TEO_/NO£OOr

WATTS"
NOTE[: WaRproductspecificationsinU.S.customaryunitsandmetricare _ REGULATOR_sJnce 187,t _-- WattsIr_ Inr_

mateandareprovidedforreferenceonly.Forpre_isemeasurements, WaterPmclucbzDlylslem• Safety&ContxolViIvmecontactWattsTechnic.a/Se_ce.Wattsresuvestherighttochangeor
productdesign,construction,specific=lens,ormaterialswithoutprior Usa:s15ChestnutStn_,t,No_/_kMr,_ ole4s-6ogo

n_Sc_andwithoutincurringany obfigationto makesuchchangesand C=,ada_435NormServ_Road.n_omdoLTLSH7
rnoditicadonsonWattsproductsprevious_lorsubsequenaysold.
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J.,j ER i E S Dresser Industries' InstrumentDivision the toughest applications.Our modem,has,to itscredit, a numberof innovations responsive manufacturing facility in
PROD UCT inthe instrumentfield that spansmorethan" Milford, Connecticut is supported by an

• 130years.Since Edward Ashcroft first extensive network of stocking distributors
INF 0 R MA TI 0 N introducedthe Bourdontube to American end factory sales offices located in

Industryand Otto Heise developed the virtually every part of the world. Special
unique,"urdtized" Bourdontube, Dresser application assistance isalways only a
has been researching new methods and telephone call away.

processesfor measurementto meet the Ashcroft's B-Series switchline is
needsof industry, designed to satisfymost switch require-
DresserControls Operation continues ments.Materials of construction have
thistraditionas a supplierof highly been selected for long life.A wide variety
reliable switches and controlsfor of precision switch elements are

,' " indt_striaf.a_dptk,cessapplications under ." •a_aiiab:e to bf,¢_;,a-.e.'yupp,,ca_io__,...-......
•_....,;..:.:...... -.. ,'_ : .. ,..,.......; ....,:..-.-,.:-:-:.th_-_Ghc-T.ofttradem_rkWe.._tress.. ..... total .,- req_dre.men_,... i-cl,,din_q.. herme,t.i.callv.. . . .....:.

valueto the customer.We begin with sealed contacts for aooud re,,aodity a.o
rock-soliddesigns, matching the most safety. The actuators we use have been
appropriatetechnology with the safety proven in more than twenty years of
and reliability requirements of the service in the world's plants and mills.
applications. The materials of construc- Special designs are available for fire
tionare specified to Dressers' exacting safety, NACE, limitcontrol and other more

Type 400 Enclosure standardsand product is built to last in stringent requirements. Simplicity and
UL and CSA listed

instrument quality snap Epoxy.coated aluminum
action switch for reliable enclosure for corrosion

operation. Ratings up to / resistance. Meets NEMA 3, ",
I OADC or 20A AC. _ . 4, 4X and 13 requirements.Hermetically sealed

st, _ls o available. •.

•_ Accessible adjustment for
convenient switch setting,
includes vibration resis-
tant feature.

_ " NPT electrical connec.
lion for easy wiring.

• Neoprene gasket for
sealing enclosure.

Nameplate and cove

High proot pressure.

h,_J pressure connection materiall:
)re"_YR_psi ranges -- AI$1316 SLSL
)ifferential psid ranges -- Nickel Plated Brass
)ressure and Differential I.W.ranges-- Deadband limits for each"

Epoxy Coated Carbon Steel switch.



ase of use is stressed to improve provides uncompromising contact prote<:
reliability of the installation, tion in harsh or corrosive environmenl_

also satisfiesrequirements for installatian
B-Series switches have proven reliable in in Division II h_7_rdous areas.such harsh environments as:
• Off Shore Oil Rigs Features:
• Chemical and Petrochemical Plants • UL recognized component `guide
• Pulp and Paper Mills WSQ2, File E85076

• Steel Mills • All stainless steel welded constnJction• Power Plants
• Water and Sewage Treatment Plants RECOMMENDED PRACTICE: All con-
e Other Corrosive Environments trois should be selected considering the

- media and ambient operating conditions.
Applications include: pumps, Improper application can be detrimental
compressors, washers, filters, to the switch, cause failure and possibPf
degreasers, evaporators, recovery personal injury or property damage.
systems,food processing, ground The information in this catalog is offered
support equipment, reverse osmosis
systems,heat exchangers, hydraulic Hermetically Sealed Switch selectionaSa guideoftOAshcroftassistincontrols.makingthe proper
systems, lubrication systems,marine We recommend hermeticallysealed Additional information is available from
equipment, textile machinery, heating switch elements for improvedreliability. Dresser Instrument Sales. Offices are
and air conditioningequipmenL The Ashcrofthermeticallysealed switch listed on the back cover.

Type 700 Enclosure
Deadband lira
for each sw//¢

UL and CSA listed _,
_Atrument quality snap

tion s witch for reliable Terminal block wiring
eration. Ratings up to standard on dual High proof pr

DC or 20A AC. switches. Optional (XK3)
Hermetically sealed on single switches. ""
s witch ais o available.
Dual, (2 SPDT) shown.

Epoxy-coated aluminum
enclosure and cover for
corrosion resistance.
Class 1, Division 1& 2, Buna-N O-ring for
Groups B, C, D, Class 2, sealing enclosure.
Division 1& 2, Groups E,
F, G, NEMA 7& 9.

\,
...... .. ;: r_,+',l.:_ .,., ,I,L,.4T _."._;,; t." L 1

Two _A"NPT eleca
conduit connectic

Accessible adjustment is

stainless steel for corro-
sion resistance, includes
vibration resistant Standard AIS1316 SL SL
feature, pressure connection.



PRESSURE AND DIFFERENTIAL PRESSURESWITCHES

_j_s pressure, differential pressure available in AISI 316 or Monel. Differen- All standard models feature -4-1 percent
ar_cuum switches utilize two different tial pressure models utilize a unique of range set point repeatability and a

actuators, depending on set point require- dual diaphragm sealed piston design minimum of 400 percent of range proof
ments. For set points between 2 and 3000 that features very high static operating pressures.

the simple, rugged diaphragm sealed pressures and small size. These standard designs perform well in
piston actuator is used. This design For set points between 4.5 and 150 applications where shock and vibration
features high reliability and choice of inches of H=O a large diaphragm is used could be a problem and may be used in
actuator seal materials for virtually every for increased sensitivity in both pressure conjunction with Ashcroft diaphragm
application. An optional welded design is

available for set points up to 600 psi* and differential pressure designs with seals in extreme services such as slurries
maximum reliability. This design is good choice of materials of construction, or abrasive process fluids.

Consult factory for special models up to 1000 psL

• =jr= . e.. j L -,_p - ,. _.... • -PRESSURE_.VACUU WIJCHES...,,.._:;_,__,,-_-._,,..,.:,_;_.;,_,,,.,-_..,,.;,_;._ ,_,_, .........,_ _._..,

Nominal Range "j Proofpsi Burstpsi 20, 26, 27 21, 24, 31 50 22 32

Vacuum
-30" Hg -760mm Hg -100 kPa 250 400 -3-.7 1.5-3.0 .5-2.2 .4-1.0 2.1-4.2

Compound
-15" H20/ -375mm H=OI -3.7 kPal - .15-.751 1.5-2.5/ .45-2.0/ .2-1.01 2.1-3.51

15" H=O 375mm H=O 3.7 kPa 20 35 .15-.75 1.5-2.5 . .45-2.0 .2-1.0 2.1-3.5
-30" H=O/ -760ram H=O/ -7.5 kPa/ .30-.60/ 1.5-2.51 .45-2.01 .40-.851 2.1-3.51

30" H=O 760mm H20 7.5 kPa 20 35 .30-.60 1.5-2.5 .45-2.0 .40-.85 2.1-3.5
-30" Hg/ -760mm Hg/ -100 kPal .5-1.01 2.0-3.0_ .75-2.51 .7-1.41 2.8-4.21

15 psi 1.0 kg/cm = 100 kPa 250 400 .3-.7 .5-1.5 .5-1.0 .4-1.0 .7-2.1
-30" Hg/ -760mm Hg/ -100 kPa/ 1.0-1.5/ 3.0-6.0/ 1.2-4.5/ 1.4-2.11 4.2-8.4/

30 psi 2.0 kg/cm a 200 kPa 250 400 .3-.8 1.0-2.0 .7-1.5 .4-1.1 1.4;2.8
-30" Hgl -760mm Hgl -100 kPal 2.0-3.01 5.0-9.01 2.5-7.01 2.8-4.21 7.0-12.0/

60 psi 4.0 kglcm = 400 kPa 250 400 .7-1.5 3.0-5.0 1.1-4.0 1.0-2.1 4.2-7.0

I_H "=O 250mm H=O " 2.5 kPa 20 " 35 ...... -2-.5 1.0-2.0 .35-1.5 .3-.7 1.4-2.8 •
130" H=O 750mm H=O 7.5 kPa 20 35 . ;3-.6 1.5-2.5 .45-2.0 .4-.85 2.1-3.5

60" H20 1500mm H=O 15 kPa 20 35 .5-1.3 1.5-3.5 .9-2.5 .7-1.8 2.1-5.0
100" H=O 2500mm H=O 25 kPa 20 35 " .6-1-8 2.5-5.5 1.1-4.0 -8-2.3 3.5-7.7
150" H20 3750mm H20 37 kPa 20 35 1.0-2.5 4.5-8.5 1.7-6.5 1.4-3.5 6.0-12.0

15 psi 1.0kg/cm 2 100 kPa 500 1500 .1-.35 .5-1.5 -2-1.0 .14-.50 .7-2.1
30 psi 2.0 kg/cm = 200 kPa 500 1500 .1-.50 .5-1.5 .3-1.0 .14-.70 .7-2.1

60 psi 4.0 kg/cm z 400 kPa 500 1500 -3-1.0 __ .7-2.5 .4-1.4 1.4-5.0_)100 psi 7.0 kg/cm= 700 kPa 1000 3000 .5-1.7 . 1.1-3.5 .7-2.5 2.1-7.0
200 psi 14 kg/cm= 1400 kPa 1000 3000 1-3 5-13 2-9 1.4-4.5 7.0-18-2
400 psi 28 kglcm" 2800 kPa 2400 3000 4-7.5 5-24 5.5-15 5.6.10.5 7.0-33.6
600psi 42 kglcm_ 4200 kPa 2400 3000 4-11 0.30 7-20 5.6.15.4. 12.6-42

1000 psi 70 kg/cm z 7000 kPa 12000 18000 7-30 30-110 16.70 10-42 42-154
3000 psi 210 kgIcm_ 21000 kPa 12000 18000 15-60 80-235 37-160 21-84 112-329

DIFFERENTIAL PRESSURESWITCHES

_'_'._?'," P."_'t/( Pressure Ratings Approximate Deadband Buna.N Diaphragm `='
Static Work.r

• ,_ NominalRanQe"_ ln_lPressure Proofpsi 20, 26, 27 21, 24, 31 50 22 32
30" H_O 750mm H=O 7.5 kPa 5.4 21.6 .3-.6 1.5-2.5 .45-2.0 .4--8 2.1-3.5
60" H=O 1500ram H=O 15kPa ...... 5.4 21.6 .5-1.3 1.5-3.5 .9-2.5 .7-1.8 2.1-5.0

100" H=O 2500ram H=O 25 kPa ...:. .... 5.4 21.6 .6-1.6 2.5-5.5 1.1-4.0 .8-22 3.5-7.7
150" H=O 3750mm H=O 37 kPa 5.4 21.6 1.0-2.5 4.5-8.5 1.8-6.5 1.4-3.5 6.3-12.0

15 psid 1.0 kglcm = 100 kPa 500 2000 .5-1.0 2.0-5_0 .7_3.5 .7-1.4 2.8-7.0
30 psid 2.0 kg/crn" 200 kPa _ 500 2000 1.0-2.0 2.0-5.0 1.5-3.5 1.4-2.8 2.8-7.0
60 psid 4.0 kg/cm= 400 kPa 500 2000 2.0-4.0 3.0-6.0 3.0-4.5 2.8-5.6 4.2-8.5
90 psid 6.0 kg/cm_ 600 kPa " 500 2000 3.0-8.0 5.0-10.0 4.0-9.0 4.O-10.0 6.0.15.0

100 psid 7.0 kglcm = 700 kPa 1000 4000 4,0-10.0 11.0-20.0 7.0-15.0 7.0.-15.0 16.0.28.0
200 psid 14.0 kglcm _ 1400 kPa 1000 4000 5.0-15.0 12.0-40.0 10.0-26.0 7.0-21.0 17.0.56.0

sid 28.0 kg/cm _ 2800 kPa 1000 8000 10.0-20.0 20.0-60.0 15.0-40.0 14.0-28.0 28.0-84.0
sid 42.0kglcm z 4200kPa 2000 8000 20.0-40.0 80.0-150.0 30.0-115.0 27.0-56.0 112.0-210.0

alu"L]ll wnare forzero staticworkingpressure.

TES: Viton: . Multiply Buna N value by 1.4 "
Switches may generally be set between 15% 2 All deadbands are given in English units Teflon: Multiply Burro N value by 1-2
and 100% of nominal rangeon increasing asshown inthe nominal range column. Stainless Steel: Multiply Buna N value by 1.7
pressure.Consult factoryforapplications Deadbands shown ere for switches with Moneh Multiply Buna N value by 1.7
where set pointsmustbe lower. Bun,=N diaphragm. Approximate Dual Switch Bement: Multiply single switch

deedbends for optional diaphragms: e,ement value by 1.6 lor approximate deedband.
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ORDER INFORMATION "

'B-SERIES PRESSUREAND DIFFERENTIALPRESSURESWITCHMODEL NUMBER:
To specify the exact switch desired select entries from appropriate iables as shown in example below.

1 2 3 4 5
I I I I I

• i I i ! ! i s • |

2_ SWITCH ELEMENT SELECTION "

Pressure switch, type 400, watertight enclosure Switch Elements
meets NEMA 3, 4, 4X and 13 requirements. UL/CSA Usted S.P.D.T.

Pressure switch, type 700, explosionproof 20m Narrow deadband AC 15A, 125/250 VAC
B7 enclosure meets Div. 1 & 2, NEMA 7, 9 21 Ammoniaservice 5A, 125/250 VAC

•requirements. 22 'ej Hermetically sealed switch, 5A, 125/250 VAC

(_ Differentialpressure switch, type 400, water- narrow deadbandtight enclosure meets NEMA 3, 4, 4X and 13 23 Heavy duty AC 22A, 125/250 VAC

requirements. 24"' G_en_ _._Differential pressureswitch, type 700, explosion ¢_. ,v¢.,,_ a
se 15A, 12512501480 VAC

' _ 125VDC
D7 proofenclosure meets Div. 1 & 2, NEMA 7, 9 t,c3" - _" 1/_,250 VDC_6A,30VDC

requirements. 25 '=j Heavy duty DC 10A, 125 VAC or DC,
1/=HP, 125 VAC or DC

26=z' Sealed environment proof 15A, 125/250 VAC

27 High temperature 300°F 15A, 1251250 VAC
28 'sj Manual reset trip on 15A, 1251250 VAC

Range increasing

Code I Process 29 '5' Manual reset trip on 15A, 1251250 VAC
& Temperature,g, VAC 0-600 1000 3000 decreasing

Matedal I Umits °F "H=O psi psi. psi 31 Low level (gold)contacts 1A, 125 VAC
r B'--Buna-N j 0 to 150 • • • • 32 Hermetically sealed switch, 11A, 125/250 VAC

V - Viton 20 to 300 • • • general purpose 5A, 30 VDC

T - Teflon 0 to 150 • • • • 42 Hermetically sealed switch, 1A, 125 VAC
S - SL SL'°) 0 to 300 • • gold contacts
P- Monel'°j 0 to 300 • • 50 Variable deadband 15A, 125/250 VAC

61 '7' Dual narrow deadband 15A, 125/250 VAC

62 '7' Dual sealed environment 15A, 125/250 VAC

• p_r.o,o_f ,.. , ...........
• " ........ " :: 64"': .... Dua'lgen'erafl_mbse' -'"_"*' ,1,'_'2_/250;_1_b";:_

1_ 125 VDC
-. - lidS, 250 VDC

65 Dual ammonia service ----:_-5A, 125/250 VAC

674"'a' Dual hermetically sealed ,SA,1251250 VAC
Selectfrom table on page 4 switch, narrow deadband

68'" Dual hermetically sealed 11A, 1251250 VAC

NOTES: switch, general purpose 5A, 30 VDC
1 Standardswitch. 71 Dual hermetically.sealed 1A, 125 VAC
2 NotavailablewithPSIDranges, switch, gold contscti •

J Dualswitchesare2 SPDTsnap-actionswitches,
notindependentlyadjustable.

• Notavailablewithtype400enclosure.
5 Notavailablewithtype700enclosure.
6 EstimatedD.C.rating,2.5A,28VDC(notULlisted).
7 EstimatedD.C.rating,.4A,120VDC(notULlisted).
8 Availableonpressureonly. _.
9 Ambientoperatingtemperaturelimits-20 to

150°F,allstyles,setpointshifto!d:1%otrange
cer50°Ftemm)ratura¢hanaeisnormal.



INSTALLATION AND MAINTENANCE B400 AND B700 SERIES

_._ASHCROFT ® SNAP ACTION SWITCHES FOR PRESSURE CONTROL
_RESE_' BUTTON - MANUAL RESET ONLy

- _,_,. _.=, B400 _. ,.o,(,o=)_;7_.1
• ,,o_'.o=,\ . (,o,I,, ,,.,._ • ",,,__,..,l.,;'"' I/(,, " _z.,-,--. I ,=3

3 HOLES " | " _ I.Z5

1,,. .o,FI I ["'1
',: :', l 5.. I I ,_ _ s..

5.05 8J "_--A

._0 FEMALE 114 NPT FEMN.E
(13)(4) |143} s e

5.6Z RANGES - VACUUM. 15. Z0.30.60. IO0. ZO0. 400.1_00. I000.• 3000 PSI

Dm_,_K_N3 IN ( } ARE iN MN.UME'rERS TYP_

( t30( HOLE STANDARD VARIATION

R_BE$ - VACtA.,M, 10.30.60. too.& 150 *WATER B400 XJK

A 3/4 NPT 314 NPI'

B OMIT 3/4 NPT

_ B700 ,,,
ITI 3 HO4.ES 19t I .

3 HOLES -- (91) (IZT) [1 I. 3"5e _ / 03'_.

(IZ7) (31) _Z,
(I) III

1 i L_'-- S.T3
• I l_) 1144S1

r-r-- _ ,.,o--
ASHCROF T / .-

r----I--I J I: (,., I r- -T

6 6,41 ,'_1
|0]

!

.g4 i _ MALE &*

1/4 NP, FEMALE /_'1_ __

114 _QJIR_D "RIBP" (1 I II ,_

d[-.--314 NPT Z I'e0t_8{0} ) |31)I ,3T --

._0 (1431 ('/8)|
(131 6.8Z = LJ

RANOES - VACUUM. 15. J'0. 30. 60. IOO,ZO0, . .

¢L_ Z HOLES_ __
RANGES o VAOJUM. 10,30,80, 10Oo& 1_50 "WATER OlMEN31Ofll3IN ( ) ARE IN MlU.IMETER._

qTRODUCTION characteristics. Two SPDT switch elements mounted
he Ashcroft pressure switch is a precision built U.L, together are available except on variable deadband and
:.S.A., and F.M. approved controldevice which features a manual reset types, various wetted material constructions
lechanicalsnapactionswitch.Controhersare available !or compatibilitywitha widerangeof pressuremediamay

oe obtamnea.)r _tion on pressure or vacuum with fixed or variable
ifl J ld. Also, manual reset types are available for
pe_l!_" on increasing or decreasing .pressure.. The The Ashcroft snap action pressure switch is furnished in
_nualresettypesremain[r!ppeoUn[liresetDypress_ga. thestandardNEMA4 andexplosionproofNEMA7 and 9
utton on the Top of the enclosure./ne smnoaroe!ecmcat enclosure st_es. Both enclosures are epoxy coated
NitCh is SPDT and is available w_n various electrical aluminum castings.



INSTALLATION

These control,s are precision instruments and should never
be left with internal components exposed. During
installation insure that covers are in place and conduit TERMINALBLOCK

°r_'_J'nlgslare closed except when actually working on the FRONTSWITCH
t, .,dlI_TINGB400 AND B700 SERIES
Three holes external to the enclosure for surface mounting.
Location of these holes is shown on the general dimension NC
drawing. They may also be mounted directly on pressure NO
line using the pressure connection. When tightening c
control to pressure line, always use the wrench flats or.hex NC

on the lower housing. TERMINALBLOCK
ELECTRICALCONNECTIONS REARSWITCH
Remove cover
B400 Series-- two screws hold cover to enclosure
B700 Series--cover unscrews

CONDUIT CONNECTIONS
NOTE--It is recommended that Teflon tape or other
sealant be used on conduit, bushing or plug threads to en- ADJUSTMENT OF SET POINT
sure integrity of the enclosure. B400 & BT00 Series -- A single set point adjustment nut

(7/a")is located centrally at the bottom on the inside of the
B400 series standard--one 3_- NPT conduit hole right enclosure.
side. For accurate set point calibration, mount the switch on a
B700 series standard-- two 3/4- N PTconduit holes with one calibration stand, a pump or catalog No. 1305 deadweight
permanent plug. NEMA 7 & 9 enclosures' require proper gauge tester. A suitable reference standard such as an Ash-
conduit seals and breathers as per the National Electrical croft Duragauge orTest Gauge is necessary to observe con-
Code. venient changes in pressure.
B400 & B700 series--XJL variation--two 3/4, NPT conduit As received, the pressure switch will normally be set to
holes with two 3/4"to 1/2" NPT reducing bushings, approximately 90% of the indicated range. Pressurize the

system to required set point and turn the adjustment nut
B400 series--XJK variation--two 3_, NPT conduit holes, until switch changes mode. Direction of turning is indi-

cated on a label affixed to the inside of the control enclo-
B4Q_ERIES sure. When set point has been achieved raise and lower
' _-Wire directly to the switch according to circuit pressure to insure that set point is correct.
r. _ll_ments. On controls with pilot lights wire lights ac- After installation of the control replace cover to insure
cording tO circuit diagram on inside of cover. See special electrical safety and to protect internal parts from the en-
wiring instruction tag for single switches with two pilot vironment.
lights and dual switches with one or more lights. B450 and B750 VARIABLE DEADBAND SWITCHES

2.SPDT--Dual switching elements consist of two SPDT Deadband is varied by rotating the wheel on the precision
switches mounted together in a bracket. Switches are switch. When viewed from the front of the enclosure,
calibrated to have simultaneous operation within 1% of rotation to the left increases deadband--rotatlon to the
range either on increasing or decreasing pressurebut not in right decreases deadband. Letters on the wheel may be
both directions. Wire directly to the front and rear switch used as a reference. Deadbands obtainable will vary from
according to circuit requirements. Leads are provided on
rear switch color coded as follows: 0.5% to 9% of pressure range depending on range seg-

ment and type of diaphragm.
Common -- White
Normally Closed --Red ADJUSTMENT OF, SET POINT
Normally Open -- Blue As received, the pressure switch will normally be set to ap-
See SPDT instructions for pilot light hook-up, proximately 90% of range. Rotate the wheel on the MICRO

SWITCH all the way to the right; this will provide smallest
When hermetically sealed switchelements (s)are supplied, deadband. Pressurize tl_e system to the required set point
the lead color coding is as follows: and turn the adjustment nut until the switch changes
Common --White mode. Lower the pressure to reset the switch. Rotate the
Normally Closed --Red wheel on the MICRO SWITCH until the desired deadband
Normally Open -- Blue Is obtained. The upper set point will be changing upward

with this adjustment. Lower the pressure to reset the
B700 SERIES switch. Then increase the pressure tothe desired set point
SPDT--Wire directly to the switch according to circuit and turn the adjusting nut until the switch changes mode.
requirements. Lower the pressure and check reset point and deadband.
2.SPDT--Wire to front switch terminal block (left) and rear NOTE--As indicated above, adjustment of set point is
switch terminal block(right)as marked. Strip insulation %0", made by use of %" nut. Precision switch element mount-
insert in proper terminal connector and tighten clamping Ing screws and bracket adjusting screw are factory sealed

s,- "_o secure, and should not be tampered with.

INSTRUMENTDIVISION
DRESSER INDUSTRIES INC.

STRATFORD,CONNECTICUT06497

_o.250-2246.E PrintedInU.S.A.
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. PVC/CPVC HORIZON Ball Valve
Chemtrol ,,opsi at 73"FWater- Non-Shock INST.NO.29601808A-

• .....,=_ oF,,,,,,,_,,,_ Pg. 1

Installation and Maintenance Instructions ,_'i_ ®

1/2" Thru 2" Ball Valves _. ,,,,--2-s.,_

(Two-Piece Body) ,._I_

°.,..,on e
THREADED VALVES - Refer to the plastic threaded joiningprocedures CHEMTROL VALVES

DO NOT OVERTIGHTEN JOINTS. ONE TO TWO TURNS BEYOND '
The maximumpressureratingforChemtrolvalves,flanges,andunions. _ .,c,.

HANDTIGHT WITH A STRAP WRENCH IS SUFFICIENT. regardlessof size, is 150 ps_at 73"F. As with all other thermoplasllc
SOCKETVALVES-Referlothesolventcementjoinlngproceduresoutlinedin piping components, Ihe maximumnon-shock operatingpressureis . .

BALL IN OPEN POSITION BEFORE JOINING, DO NOT ALLOW PURPLE

PRIMER OR CEMENT TO CONTACT INTERNAL COMPONENTS OF THE Mexlmun_ Operating Pressure (psi)

VALVE.Maintenance: Operallng .vs.Temperature _ =_)
Horizon Ball Valves are factory assembled and sell-adjusting.The valves Temper|lure|'F) PVC CPVC PP" PVDF* CAUTION:The Hodzontwo-piecevalve hod containsno
require no maintenance and are not repairable. DO NOT ATTEMPT TO 100 150 150 150 150 fieldserviceableinternal components.The partslisted
DISASSEMBLE. IF REPAIRS ARE NECESSARY, REMOVE VALVE FROM 110 135 140 140 150 below are providedfor informationonly.

SYSTEMANDREPLACEWITHANEWONE. 120 110 130 130 150 Item COMPONENTS

130 75 12O 11e t50 No. Descflptlon Material
FluidFlow 140 50 110 105 150
Coefficient 150 N.R. 100 93 140 1. Body PVC or CPVG

Cv ! 160 NR. 90 80 133 3.2' StemBall PVCPVC oror CPVCCPVC170 N.R. 80 70 125

HI 29 18o NR. 70 50 I15 4. StemO-Ring FPM(Viton)5. Inlet PVCorCPVC
To determinesuitabilityof ChemtrolvalvesIn yourapplication, _ 7 0 190 N.R. 60 N.R. 106 6. Seat (2) TFE (Teflon)
consultthe ChemtmlChemical ResistanceGuide. |" 138 200 N.R. 50 N.R. 97

tJ_" _)09 . 250 N.R. N.R. N.R. 50 7. Seat O-Ring (2)* FPM (Viton)
8. Body O-Ring FPM (Viton)

2° 307 280 NR. N.R. N.R. 25
N.R.-- Not_ 9. Handle" " PVC

,Ct*lmCUellC_htblt¢¥mkql_ll_, *NoIIIvail;Ib_kl¥11Vllfy_ IhOWflOilItl_pll_. *Ill" - I" onlyhas(1) O-Ring underIhe inletseal.

Do 11oluse o¢test PVC Valves withcompressedair or othergases. See Chemfrol Chem-AlreTM lileraturefor informationabouta shatter- I I
resiManl Ihermoplasllcpiplngsystemspedficag,/designedforcompressedair andother gases. FOR SERVICE INFORMATION CALL

I (800) 343-5455 OR (502) 775-6431 J

I

la



ULUBE6UU
BRONZE

200 lb. SWp-400 lb. WOGt • Flow Control

_i_ Needle Point Bronze StemBonnet. Gland Packed
Threaded Ends

2
LU
CI_
0

n_ MATERIALLIST

i) _o. _A.,T. M,TE,IAL
1 BoOy . Bronze
2 Bonnet Bronze
3 Stem Bronze

SeatRing
_ 4 _ Pressed.!n) Commercial
5 _Packing Non-Asbestos

6 Gland Commercial

_ _ _ _ 7j PackingNUt. .J Commercial
8 Handwheel Commercial
9 . IdentificabonPlate Commercial

_ __ j, , __

---,-,-- 10 HandwheelNut Commercia]

.... DiMENSIO_I$-INCHES

! I s,zE ... , c_-c -- A ..... _- 1A 1% 3_AS "2

- % l's/,e J .,33/,._,. 2'-,,Jl

½ 2s/,6 3% 2
- % 2sAe 3'%. 2'A

tNon-Shoak 1_1

MILWAUKEE VALVE

i-28



D/4" IVV/ 74 --0
I_YO-PIECE,STANDARD-PORT BRONZE 600 WOG -150SWP (I/4"-2")

400 WOG - 150 SWP(2-112" - 3")

,..++,i= ,+o
4 _7 I

MATERIALSLIST PRESSURE- TEMPERATURECHART

ITEMPART MATERIALS ASTMSPEC. 700 ]

1 Body Camemze B,m4 600 +/4;-2"
2 Tai_ (114'-3/4') BrassHex,Rod B16 ¢.9
z_ "raikm:e(1'.3") c_mmze B,m4 _ 5OO k

3 Ball(BA-100,/150) Brassw/HardChnxnePiatin? IB16+ I 2.1/2_'- 3"

"' \3A BaII(BA-100S/150S)StairdessSt_.T)_pe316 /_76 _ 400
4 SeaJ ReidocedPTFE,15%GlassRlted cn ' •

u) 300 t
5 Stem(6A-100/150) BrassRoundRod B16 uJ "

n,- "'o
SA Stem(BA-1005/150S)Sta_dess.SleelRou_Bar,T)qDe316 A276 o. 200 -..iwasher Rm_ PTFE,_s'_G_ F_ ................. \
7 Pad_ PTFE 100 ..... -,

\
8 Pac_jk',t BrassHexRod B16 ........ '_
9 Handle Steelw/ZincCoa_ i8633

10 HandGdp. _r_ -20 0 50 100 150 200 250 300 350 400 450TEMPERATURE - °F
11 HandteNut Steel,/7JnCCoatin_ B633 NOTE RESTRICTION OF ANSI B16,18 FOR BA-150 PRODUCTS:

.................. 95/5 TIN/ANTIMONY SOLDER
.......................... 50/50 TIN/LEAD SOLDER

NOTE: VALVES RATED FOR VACUUM SERVICE TO

DIMENSIONS 29.9 INCHES OF MERCURY.

VALVE INCHES I/4 3/6 I/2 3/4 I 1-114 1-1/2 2 2-I/2 3
SIZE MILLIMETERS6.4 9.5 13 19 25 32 38 51 64 76
A INCHES 0.38 0.38 0.50 0.69 0.89 1.05 131 1.50 2.28 2.68

MILLIMETERS 9,7 9.7 13 18 23 27 33 40 58 68
B INCHES 1.97 1.97 2.19 2.53 3.18 3.50 3.97 4.30 5.56 6.16
(BA.IO0) M!LL!MFT'ERS SO. 50 56 64 81 89 101 109 141 150
S INCHES 2.05 2.39 3.18 3.67 4.50 5.00 6.25 7.34 8.17
(BA-150)M!LL!UETERS 52 60 81 93 114, 127 159 186 206
C INCHES 0.98 0.98 1,10 1.30 1.59 1.75. 1.97 2.15 2.76 3.10
IBA.100) MILLIMETERS 25 28 33 40 44 50 55 71 79 68
C INCHES 0.91 1.07 1.44 1.76 225 2.50 3.13 3.67 4.08
_BA.168).U.!LUMETERS 28 28 37 45 57 64 80 93 104
O INCHES 1.80 1.80 1,88 ?-14 2,30 2.71 2.90 3.09 3.89 4.19

u" IeMETERS 46. 46 48 54 58 69 74 79 100 168

J) E INCHES _81 3.81- 3.81 4.62 4.62 6.31 6.31 7.19 7.19 7.19
t)I!LL!MFTERS 97 97 97 117 117 160 160 183 193 183

F INCHES - 0.50 0.33 0.68 1.13 1.68 1.63 2.13 2.63 3.13
_1!/I !MFTIERS - 13 16 22 29 35 41 54 67 80

C,(GPM) 7 7 10 25 40 52 • 90 115 393 440



CLSSlS0 BRONZEVALVE|BRONZE UNION BONNET" REGRINDING
GLOBE&
ANGLE SEEPAGE44FORPRESSURE-TEMPERATURERATINGS.
VALVES SERVICEFEATURES

Body seats may be reground withoutremovingvalve body from pipeline.

Union bonnet design provides means of repeated replacement without
impairing bonnet joint.

®
NO. DESCRIPTION MATERIAL ASTMSPEC. UNSNO.
1 BODY BRONZE B-62 C83600
2 BONNET BRONZE B-61 C92200
3 BONNETRING BRONZE B-61 C92200

"4 DISC(¾-:)_h) BRONZE B-61 C92200
5 DISCNUT BRASS(¾-1) B-16 C36000

BRONZE(11/4-2_) B-61 C92200
6 HANDWHEEL MALL.IRON A-197 F22000

Q 7 'RANDWHEELNUT STEELEZP

Q 9 PACKING" K_LARFIBERSw/rEFLON•NONASBESTOS
10 PKG.GLAND BRASS
11 PKG.NUT BRONZE B-584 C84400
12 STEM COPPER-SILICONBRONZE B-371 C69400

t 13 STEM-DISC(th)" COPPER-SILICONBRONZE B-371 C69400

"Size112integralwithstem

_1_ 1"NotShown
ConformstoMSS-SP-80TypeI

B-40

I t I¢ !

• .%

Contract# ,-o_.
Transmittal# _ =-op,.

Item#

Project I. M .I

SubcontractorL,
, _ B-40,GLOBE,FLANGEDENDS

Manufacturer . B-240,ANGLE,FLANGEDENDS
SIZE WGT.' 8 C M N

Supplier .
- "t/z 3.2 4.75 2.75 3.00 2.19

3/, 5.1 5.8t 2.75 _.00 2.44
1 6.8 6.44 3.25 4.19 2.63

, 1'_ 9.4 7.38 4.00 4.56 2.88

j l'h 12 8.16 4.75 5.31 3.192 19 9.56 5.56 6.00 3.75
2Y.z 29 10.28 6.00 (5.75 4.31

"B-24_Not availableinthissize

51 STOCKHAMVALVESANDFITTIN(
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STOCKHAM,
YOURWORLDWIDECONNECTION,

CORPORATE HEADQUARTERS
Contact Our Representative:

Box 10326 • Birmingham, AL 35202, U.S.A. • 205/592-6361
FAX: 205/591-1300 • FAX #2:205/595-3304
For Customer Service only: 1-800-STOCKHAM

SALES OFFICES OUTSIDE U.S.A.

STOCKHAM VALVELTD. STOCKHAM VALVE
YiewsleyGrange SINGAPOREPTE. LTD. ..
HighStreet.Yiewsley LoyangCrescent
MiddlesexUB77QP LoyangOffshoreSupply
ENGLAND Base
Phone:44.0895-445118 Singapore1750
TLX: 21379 STKHAMG Phone:65 543-0522

:C44.0895-444348 FAX: 65 543-0559KHAMVALVE STOCKHAM MISSION JAPAN
AUSTRALIA PTY.LTD. CO., LTD.
SettlementRoad, ShugetsuBldg.3F
p.O.BoxNo.48 3-12-7, KitaAoyama, Technical information and illustrations included are Subject to change
Thomastown.Victoria Minato-Ku without notice.
AUSTRALIA,3074 Tokyo,Japan 107
Phone:61-03-465-2755 Phone:3-3486.7600 Catalog PF-g5
FAX: 61-03-466-f365 FAX: 3-3486-7601 1195 Copyright 1995 Stockham



lll ii!1.o.=.. BRONZEVALV|

MATERIALS The basic bronze pressure- the materials is in the "Material
, containing parts conform to either the Specifications" section.

American Society for Testing and PRESSURE-TEMPERATURE RATING
_ Materials Specifications B-61or B-62. NONSHOCK The pressure classes

}i_ Materials for each valve part are listed in available have these rated workingthis catalog section. A full description of pressures:

PFIESSURE-PSP"=

i Press.Class 125' _ 150 200s 300
• " EndConn. THD THD FLG2 THO THD7 I FL_

Temp.1 MATERIAL

_; (Deg.F) ASTMB-62 ASTMB-61

1 -20 To, 150 200 300 225 400 1000 500

_ 200 185 270 210 375 920 475
ii:
,: 250 170 240 195 350 830 450

!!, I" 300 155 210 180 325 740 425

400 - - 275 560 375

i l 406 125 150 150 -

450 120a 145,1 - 250 480 350

500 - 225 390 325

550 - - 200 300 300

Notes: 1-For lower temperatures, Pressures for Temperatures - 20 to 150 shall apply-Uses for low
temperature shall conform to the rules of Applicable Codes under which they are to be
used.

2-P-T Ratings-ANSI B16.24-1971.
3-Some codes (i.e.-ASME BPVC, Section I) limit the rating temperatures of the indicated

material to 406°F.
4-Buna-N Disc Valves limited to 150°F Temperatures.
5-Teflon ® Disc Valves limited to 450° FTemperatures.
6-Solder End Valves are limited by temperatures which affect the strength of the solder joint.

These ratings must be adjusted as below.
7-Bolted Bonnet Valves have maximum CWP rating of 600 psi and 300 psi at 550°1=.
8-Internal pressures great enough to burst castings can be developed during the formation of

il! °. o.°.°o.°o,,_ADJUSTED PRESSURE RATINGS

ii Joints made of Copper Tube and Solder End Valves, (Poundspersquareinch)
I • . Extracted from MSS-SP-80
i.

'- WATER,includingothernoncorrosiveliquidsandgases SATURATEDSTEAM

! SERVICE ValveSizes (psig)i.. SOLDERUSEDINJOINTS TEMPERATURE
I DEGREESF V4"through1" 1V4"through2" 2_h"through4" ValveSizes
- V_"through4"

50-50 100 200 175 150 -
Tin-Lead 150 150-- 125 100 -

(ASTMB-32, 200 100 90 75 -
AlloyGrade50-A) 250 85 75 50 15"

100 500 400 300 -
150 400 350 275 -

95-5 200 300 250 200 -
"fin-Antim0ny 250 200 175 150 15°

"Thispressureisdeterminedbythetemperatureofsaturatedsteamatthemaximumtemperatureshown.

44 STO@KHAMVALVESAND I'11[rING
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Stockham bronzevalveshavebeen specified, installed, and are provenperformers in
.-- commercial and industrial facilities throughout the United States and the free world.

BRONZE The broadness and unsurpassedquality of the Stockham line appeal to consulting
V_LVFS engineers,mechanicalcontractors,and industrialusers alike.

DESIGN: GATE VALVES-CLASSES DESIGN: GLOBE AND ANGLE
125,150, 200, AND 300. VALVES-CLASSES 125,150, 200,

AND 300.
HandwheeI-Malleable handwheels
dissipate heat rapidly and are accurately Handwheel-Heat-dissipating malleable
fitted to stems, handwheels are accurately fitted to

stems.
Nameplate-Aluminum nameplates are
used for valve identification. Nameplate-For identification, aluminum

Stem-Copper-silicon bronzestemshave nameplates are used. This simplifies
excellentcorrosionresistancewith high parts replacement.
strength. Stem-Copper-siliconbronzestemsprovide
Stuffing Box-Maximum packing life is excellent corrosion resistance and high
assured with nonasbestos packing. Glands strength.
compresspackingevenly. Bonnet-Bonnets are either threaded, union,
Bonnet-Bonnets are eitherthethreaded, or boltedtype. Ample packing chamber
union, or bolted type. depth with adequate nonasbestos packing

is provided for maximum life.Disc-All discs are the tapered wedge
type, either solid or split. Disc guides Seat Ring-Renewable seats are
assure alignment and minimize friction on furnished on most Classes 150, 200, and
seats. Split wedge discs have ball-to-ball 300 valves. The materials for each valve
joints to provide angular adjustment to in this catalog are clearly specified.
body seats. Discs are completely out of Disc-Discs may be nonmetallic
the line of flow when valves are open. (Teflon, _ Buna-N, etc.) or metal, plug,
Body-Bodies have guides for close, fullway, or needle-type. The available
accurate disc travel. Threaded pipe ends materials are noted on each valve page.

conform to the ANSI/ASME B.1.20.1.Most Body-Bodies are designed for easy flow
threaded end valves can be bored for with ample wall sections for adequate
silver brazed end connections. Add SB to strength.Threaded pipe ends conform to
figure number for silver brazed ends. the ANSI/ASME B1.20.1.Most threaded
Socket brazed ends are used with bronze end valves can be bored for silver brazed
or steel pipe. See socket brazed valve end connections. Solder ends conform to
dimensions in the Engineering Data ANSI Standard for Solder Joint Fittings
section. Solder ends conform to the ANSI B16.18. They are used with Types K, L,
Standard for Solder Joint Fittings B16.18. and M copper tubing handling
They aresuitable for use with TypesK, L, nonflammable materials.
and M copper tubing handling
nonflammable materials. End flanges of End flanges of flanged valves are faced
flanged valves arefaced and drilled to "and drilled to meet ANSI B16.24,the
meet ANSI B16.24, the standard covering standard covering Classes 150 and 300
Classes 150 and 300 brass or bronze brass or bronze flanges and flanged
flanges and flanged fittings, fittings.
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c,.,,,,, BRONZEV.e3.Vt

_ _ : SOLID WEDGEDISC
,_ SEE PAGE44 FOR PRESSURE-TEMPERATURE RATINGS.
(

SERVICE FEATURES

__ Recommended {orgeneral putpose sltuloll services,lullyopen orclosed.

Nonrising stem particularly suitablelot inslallalion in pipelines with low
headroom.

I NO. DEsCIIlPTION MATERIAL ASTMSPEC. UN$NO.
1 BODY BRoNzE B-62 C83600

---2--! BONNET BRONZE 8-62 '" C63600

3 DISC BRONZE B-62 C83600

4 HANDWHEEL MALL.IRON A-197 F22000
,l .....

5 IIANDWIIEELNUT STEELEZP

• 7 PACKING(V2-3) KEVLARFIBERSWi'rEFLON"
NONASBESTOS

8 .PKG:GI.ANI)(_-3.). ..... BRASS
9 PKG.NUT BRONZE " B-584 "C84400

t0 STEM COPPER-SILICONBRONZE B-371 C69400

11 STUFFINGBOX BRONZE B-584 C84400

• Packingfor sizes 114and318is acrylicand Novaloid libers withTeflon_ nonasbestos.

Conforms to MSS-SP-80 Type I _ ...... • ,_.- .: ..

Contract_Transmittal#

B-104 Item#

Project '
Sub_ :or - i

i_ c---i l" C_l
tl

Supl

' i
I- •_ -I

B-!03,THREADEDENDS t B-104,SOLDERENDS

sIZE WGT. e c M SIZE WGT. , B C G" M

1,: 1/4 .6 3.19 1.75 1.75 % .5 3.19 1.75 .72 1.47

I _/i .6 3.19 1.75 1.81 I/2 .6 3.50 2.00 .75 .1.75..9 3.50 2.00 2.13 3/4 1.4 4.13 2.38 .97 2.47

: =/4 1.5 4.13 2.38 2.31 1 1.8 4.88 2.75 1.00 2.81

1 '_2.2 4.86 2.75 2.63 1I/4 2.7 5.50 3.00 1.19 3.13

1V4 3.0 5.50 3.00 2.94 1_/2 4.0 6.38 3.25 1.31 3.50'

1½ 4.2 6.38 3.25 3.13 .. 2 5.8 7.56 3.75 1.44. 4.13"
2 6.6 7.56 3.75 3,63 2V2 8.7 8.94 4.50 1.63 4'.56

21h 9.3 8.94 4.50 '_1.00 3 12 9.94 5.00 1.75 5.06

3 13 9.94 5.00 4.38 1"Saturatedsteam pressure for solderend valves
should not exceed 15PSI.

' "PipingMake-UpDimension
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CAST BRONZE SELF CLEANING
_ • TYPESTRAINERS
Contract_

L " WORKING PRESSURES, NON SHOCK

-,___ Transmittalltem# if __• ,....___ I STEAM WATER-OIL-GAS

;:_!.._ ,_,_fj_ 351M 150PSi.@3_50°F 200 PSI @ 150¢F "
!i _ Project__ 352M 300PSI@ 350°F 400PSi @ 150°F I

• _ _-_.,_..._" E_i::",-'-::_;;i rl 353-V=M 175PSi@ 250°F

__.) Subcotractor 200PS=@15O"F
"_":_' "_ _;T.:! _/i11_ _ _ 352-'/. 250 SWP @ 425°F )

_ Manufacturer __'_. "

"_2_ SERVICE RECOMMENDATIONS ner,c neu  0ex
#352M 250 Ib_ANSI Screwed_Ends _ to strain foreign matter from pipelines and provid-

inexpensive protection for costly pumps, meters.
#353V=M Solder Ends valves, and similar equipment.

-i!__- .... FEATURES
f U_._.,:.:: _ ,.:',_IMI In addition to the usual commercial applications
"_ , . -,__/ the 352-'/z is in complele accordance with IVlilita,

specifications and comforms to the latest revisc.r:
":__/ of BuShip Drawing 80064-810-841499. Unless

otherwise specified all sizes of Model 352-'/z are
furnished grooved, less rings.

,_#._ _//,/ 3521/= SiI-Braze Ends CONSTRUCTIONAll models have machined screen seals in the
body and cap to assure perfect screen aligning-
and easy re-assembly when servicing is requi:÷
Military strainers are furnished in ASTM B-61
bronze; commercial strainers in ASTM B-62
bronze. All sizes feature a straight threaded.

j A - gasketed cap.

-'_ " ' -. "'; ;_ :" Unplugged, NPT blowolf connections are provide:
........ _ : for commercial strainers. BuShip Drawing 8006-:-

B 810-841499 strainers are supplied without blowc.f
• • . connections. See Chart below for blowoff plugD

C "_"i_ sizes in inches.
• ! _ SCREENS

351Mand352M 353'/2M 352'/z Models 351M and 352M are furnished with
.033" (.84mm) perforated stainless steel screer
for steam service; 20 mesh [1/32" (.80mm)

DIMENSIONS and WEIGHTS APPROXIMATE openings] for water service.
Apply for certifieddrawings Model 353-V2M is furnished with 3_64" (l.2mm

StZE i,. "_." ,_; v, v, _ _.,t, _.v, 2 2.v, 3 4 perforated stainless steel screens for steam at.
rr,,,. 8 _o _s 2o 26 _ ,o 5o 65 8o _co 1/16 (1.6mm) perforations for water service.
in, 2-:_/, 2-=1,2-'J, 3 ._-_, 4.'/,, 4-"t, s-v, e-v, 9 Model 352-V2 strainers are furnished with

351M.352.M.3$3-'/_I mm 70 70 70 76 95.3 113 125 !56 210 229
A in. 2-'/,, 2-°1,o 2-W,, 3-=/, 4-'/. 4-'=/, EP'/o 6-'/, 7-'/m 11-% 15-=/,, perforated stainless screens with .062" (16mm

352'/, mm SS SS 76 _S lOS 122 137 168 2O0 298 366 holes through 2" (50mm) size: .093" (2.36mmlin, 2-V, 2-V, 2-V, 2-°1,, 2-=1, 3-Slo 3-tim _l/l 6 " 6"'_1,=

351M.ZS2M.3.r=3-'/,._mm 57 57 57 !65 I 70 81 98 130 152 171 for larger sizes.
B in. 1.'/= 1JIo 2-Vo 2-'l+oi 3-'1= 3-ml_o4-=1,o5JIm 6-V=' 7 11-=1Q

3,_.v, mm 48 48 )54 65 79 90 12_ 1_7 lSS _Te 2S_ PRESSURE DROP: Consult lactory.
C 351M.35.?.M.353-1,?Min_ '1= '1= I/4 '_1| ;ll I ;114 =1= 1 1-V4 1-11!

¢._ _s_.,,, in. v, v, /, v, v, '/. v, !'/, 1 1 MATERIALS:
0 351M'3'SZM'3M"/_Min'2-'1= 2-'lw 2-'1= 2-=1o 3-=Ira 4-ill 5 6J'lm )._4 _-=1,= ,mm 64 64 !54 67 _ 117 127 176 240 351M, 352M, 353-V=M, 352-1/= (commercial)

_S°,,,_,_a _2-v, in. 2-=1, 2-=1, I) 6 4 4-'1= s-v, _-v, IS-V, lo _7/, is Body and Cap Bronze ASTM B62
mm 70 70 102 114 140 16S !210 1254 = 4os Screen 304 SS ASTM A240.75.75.751.382.133.134.5712.518
k_ .34 .34 :._ .r_ ._7 1.42 2.04_3,1_ S.7 e.2 Gasket Non-asbestos

t. %2-',, Ib .7S .7S 1 1.75 2.5 4.25 5.5 8.25 lS.S _ 352J/_ (military)

kg 34 .34 .45 .79 1.13 1.93 2.5 3.74 7 16.3
36_ Body and Cap Bronze ASTM B61

Screen 304 SS ASTM A24G
Gasket Copper

MUELLER STEAM SPECIALTY R=. 2 Box 44 / N.C. Hwy. 20 West, St. Pauls, NC 28384 USA
•"r..o.,-,4n_==:=:.¢=o-,l FAX: 910-865-8245 C



.,_ •° °.

" new numeric controlled robotic machining center Mueller Steam Specialty has chosen its new robotic

Jess us to manufacture products of the highest quality

manufacturing equipment with the varied needs of our

till being cost competitive. Teamed with one of our customers in mind so we can continue to offer value with
skilled machinists this machine also has the flexibility to quality.
produce many different products in a very short time.

M U ELLER STEAM SPECIALTY Rt. 2 Box 44/N.C. Hwy. 20 West, St. Pauls, NC 28384 USA A2Tel: 910-865-8241 FAX: 910-865-8245



MANUFACTURING FACILITIES

The hydrotest machine shown here was designed for use in In order to maintain quality and efficiency we designed this
testing our extensive line of high pressure strainers and check automated tester for small "Y" type strainers. Even our small,
valves. This is only one of the many tests we perform to assure high volume products are 100% tested.
product quality.

• ... ..rl - • I . " t".':;: • "- "" ""...--_'_:._,_---_

,._ ....... "."._
., ...__

This hydrotest machine was designed by us to test large strainers This view shows only a part of our manufacturing facility. Our
and check valves. All of our products are completely tested and in- skilled machinists stand ready to modify our products with special

spected before they are shipped to our customers, features to comply with your specifications.

•_-----_ .. •

_._.i_,_ .....

,_.;--._-.-:

*-.°. ,

• _1_' .._ _ ._._,_,_,_,_,_,_,_,_,_£=._.'..;_.,,..';_- .... ,', ._%. " •

his is only a small portion of the stock of various products in dif- Mueller Steam Specialty •maintains a large stock of frequently

ferent materials which we maintain to assure fast delivery of stan- specified products so that we can often ship the same day we
dard items, receive your order,

MUELLERSTEAMSPECIALTY _t.2Box_. / N.C.Hw_.20West,St.Pau_s,NC_836_USATel: 910-865-8241 FAX: 910-865-8245



STANDARD TERMS AND CONDITIONS OF SALE
1. General chaser fromany patentinfringementsuit orsuits,provided that

A. Written quotat!ons are firm for a periodof thirtydays atier date thesellerisnotifiedinwritingwithin10daysalterany such claim
unlesscanceled by the seller in writingpriortoacceptanceby is made and is tendered the defense of any suit instituted

_1_ the purchaser. Verbal quotations are subject to acceptance against the purchasertherefor.within24 hours unless within that period theyare confirmedin B. In case the partassemblyis in such suitto constitute infringe:
writing by the seller. Stenographic and clerical errors are mentanditsuseby thepurchaserinthemanner intendedby the
subject to correction, selleris enjoinedthesellerwill athis expenseand at his option,

B. All orders resulting from written or verbal quotationsor from either(1) procureforthe purchaserthe rightto continueuse, or
publishedprice lists or literature are subjectto writtenaccep- (2) replacewithnon-infringingparts orassemblies or (3) make
lance byan authorized individualatouroffice inSt. Pauls,N.C. modificationsto avoid infringingor (4) remove said part or

C. Quotationsare made and ordersacceptedona firmprick'basis, assembly and refund the purchase price, transportation and
provided the orders are released and scheduledfor shipment installation costs thereof. The foregoing states the seller's
withina period of 5 months alter thedate of the order. Orders entire liabilityto the purchaserwith respect to patent infringe-
released forshipment longer than5 monthsfrom theirdate are ment by said part or assembly.
subjectto the prices in effect on the date of shipment.

D. Contractsor orders having penaltyclausesfor failure to meet 4. Cancellation

shipment are not acceptable unless specificallyapproved in Any orderor part thereofmay be canceled by the purchaser upon
writingby an authorizedindividualatouroffice inSt. Pauls,N.C. wrinennolice to thesellerpriorto 30 daysbefore completion. Upon

E. Delivery promises are based on conditions at the time of receipt ofa cancellationnotice,allwork on theorderor part thereof
quoting.They are also subject to change clause by(1) actsof beingcanceled willbe stoppedas promptlyas reasonablypossible
the government or its agents (2) operationsof the priority and {hepurchaserwill beliablefora cancellationcharge computed
system(3) the prioracceptance of otherorclers(4) strikes,riots, onthe basisofestablishedpricesforall completed itemsand for the
fire or other causes beyond the seller's control includingun- fqll cost incurred by theseller up to the lime ofwork stoppage plus
avoidable delays in transportationor inability toobtainneces- 15% on incompleteitems,plusacharge forpackingand storingbut
sary materials, labor or manufacturing facilities• Under no less credit similarlycomputed for all standard items that can be
circumstance will the seller be liable for consequentialdam- used at that time to fill other orders and for the balance of the
ages of any kind due to its failure to fulfilla deliverypromise, material as scrap.

F. Allquotationsare subjectto anincreaseequal inamountto any
taxthatthesellermay be requiredto collectorpay uponthesale 5. Freight Allowance
of the material quoted. All shipmentsare F.O.B. Facto.ry

G, We reserve the right to alter dimensionswithoutnotice. Send
forcertified drawings. 6. Packaging

Allmaterialwillbe packed fordomesticshipmentwithoutadditional
" Warranty charge. Exportshipmentswill be subject to additional charge for

_. Iler warrants each of the productsand parts sold hereunder, special overseas packaging. Additionalcharge may be imposed if
der normal use and service, and subject to user's compliance required to package in accordance with government or military

withany operatinginstructionsandotherdirectionsgivenbyseller, specificationsor standards or for long-term storage.
tobe Iree fromdefects inmaterials orworkmanshipfora periodof
one year from date of shipment from the seller's plant. Seller's 7. Terms
liabilily under this warranty shall be limited, al seller's option,to Net 30 days from date of invoiceunless otherwiseagreed upon by
repairingor replacingany such defective productsF.O.B. seller's both the seller and purchaser. Past due accounts are subject to
plant, St. Pauls, North Carolina, and reimbursing purchaser's 1 112%service charge per month(18% par annum),
shipping costs, subject to the following: (1) timely receipt of
purchaser's written notice that such products are delective, (2) 8. Export Orders
seller's writtenauthorizationto purchaser for the return of such Special credit terms or conditionsmay be applied to orders from
products, (3) the return of such productsto seller with shipping customerslocatedoutsideof theContinental UnitedStates. Insuch
chargesprepaidand (4) seller'sinspectionof andconfirmationthat cases, please consult an authorized individualat our office in St.
suchproductsaredefectivein materialsorworkmanship.If seller's Pauls, North Carolina.
inspectionshowsthat the productsreturned are defective due to
dirt, rustorany foreign materialnot attributableto seller, improper 9. Title
usage, over-tighteningon threads,abuseor incorrectreassembly, Delivery of material to thecarrier,consigned to the purchaser oras
in the fieldorothercause notdue toseller'simpropermanufacture, the purchaser may direct,willconstitute transferof title,ownership,
seller will, subject to purchaser'swritten authorization, repair or possession and property in and to the material at such point o!
replace such products at cost. Seller's factory inspection and delivery, and such carrierwill thereafter be deemed tobe acting for

• testingreportswill be made available to purchaserupon request, the purchaserand the material will thereafter be at the purchaser's
THIS WARRANTY IS IN LIEU OF ANY OTHER WARRANTIES, risk.
EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED WARRANTY
OF FITNESS OR MERCHANTABlUTYo SELLER SHALL NOT 10. Returns

BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR CONSE- No materialsmay be returned to the lactorywithoutwrittenpermis-
OUENTIAL DAMAGES. NO REPRESENTATIVE OF SELLER sion being given by an authorized individual at our olfme in St.
HAS AUTHORITY TO MAKE ANY REPRESENTATIONS OR Pauls, N.C. A copy of the seller's authorization for return must be
WARRANTIES EXCEPT AS STATED HEREIN. attached to the returned material.

3. Patents 11. Minimum Billing
A. On parts orassemblies suppliedby the sellerwhich are made Minimum billingfor any part assembly will.be $25.00 net.

_1_ under its own patents, the sellerwill hold harmless the pur-

MUi LLER STEAM SPECIALTY Rt. 2Box44 / N..C.. Hwy. 20 West, St. Pauls, NC 28384 USA A4



A PARTIAL LIST OF OUR CUSTOMERS
AND JOBS

_ji_AAbbott J.A. Jones Construction Co.
Laboratories

moco J.E.Serrine
Aramco Services Corp. Johnson Controls

BatteryPark Plaza, NY KaiserAluminum
Bechtel Petroleum Inc. "-
BechtelPowerCorp. LummusInc.
Black and Veatch
BoiseCascade MarathonOil
BordenChemical MissouriBasinPowerCo.
BPOil MobileChemical
Brown and Root, Inc. Morrison Knudsen
Burns and McDonnell Engineering Co.
Burns & Roe, Inc. National City Bank Building, NY

Naval Intelligence Center
Carolina Power & Light Co., Inc. Newport News Shipbuilding and Dry Dock
C.F. Braun Inc. 1 New York Plaza, NY
ChampionPaper NucorYomatoSteel
Chevron USA
CibaGeigy OccidentalChemical
Combustion Engineering Corp.

Pacific Power & Light
Davy McKee Inc. PetersonBay ShipbuildingInc.
DetroitEdison Proctor& Gamble

ow Chemical

ukePower RhonePoulencR.M. Parsons
EastmanKodak RockwellInternational
Ebasco Services
Exxon SargentandLundyInc.

Shell Oil
Florida Power & Light Sohio
FluorDaniel StepanCo.
FormosaPlastics StoneContainer
Foster Wheeler Energy Corp. Stone and Webster Engineering Corp.

GeneralDynamics TennecoRefinery
General Electric Co. Texaco
General Motors TIME-LIFE
GeorgiaPacific ToddShipyardsCorp.
GeorgiaPowerco., TVA
Gibbs and Hill Inc.

Union Carbide

Harrah's Trump Plaza, Atlantic City, NJ Union Oil
H.J. Heinz USX
Hoechst Celanese
Houston Power & Light Co. Westinghouse Electric Co.

Weyerhaeuser Paper Co.
ICI America Willamette Industries

._galls Shipbuilding Inc.

ing Trust Building, NY

MUI=LLER STEAM SPECIALTY Rt. 2 Box 44 / N.C. Hwy. 20 West, St. Pauls, NO 28384 USA



FOR SERVICE, PLEASE CALL 1-800-877-HIPCO

PVC PIPEVC is the most frequently specified of all plastic piping materials. It has been used successfully for over 30 years in such areas
as chemical processing, industrial plating, chilled water distribution, deionized water lines, chemical drainage, DWV piping, and

jiirrigation systems. PVC is characterized by high physical properties and resistance to corrosion and chemical attack by acids,
'_ Jalkalis. salt solutions and many other aggressive chemicals.

PVC PIPE - SCHEDULE 80
SCHEDULE 80 PVC PIPE - Conforms to ASTM D- . _ : . ._;_,_!.i..:_:.::_i.i..':'/_:_, :_ . .,_ :":-./i_:_::,:/.:",.--_'.;._MINIMUM'i

1785,Type1 (normal impact), Grade l (highchemi- PIPE,; -.,_k_PRICEiAPPROX.._-:. i!:- _. __OUTSIDE ! : WALL:_I
cal resistance). This pipe also conforms to U.S.- SIZE i PART ;_I_i_R FT.I w'ril00 ;:_MxX. w.P !:i'-_i:.Dl/_:i_._"i,_lCi(.._• Product Standard PS 21-70 (supersedes U.S. Corn- _ : ",._,_,,_,,_,.:=_........ ,_;:_,_............. .'.d_=: .... .,.,_,;__: ............_

(IN.) . NUMBER ,-;. (S) ....,, FT. (LB)_:@ 73.4°1= _:,;.;;:(IN.):_'{.-'.-'L'i_:(IN.)_'_l
mercial Standard CS 207-60) as having the same 118 -800-001 :-_ 1.03 __5.81:t:_:_1225 :'--_"_405!_.095_1

O.D. dimensions as iron pipe. The National Sanita- 114 '800-002 _t 1.23 _:_!-'_10_11!!_'_cif':-':t!-':1130=;."__iy_540'_,}'§_?1
tion Foundation (NSP) has approved pipe sizes 1/2" 3/8 800-003 1.70 , , .13 8 :_ '. 920 i _ 675 ':-"."_,='i_26 ': "_1' '................... _ .... ,: ".1.,,-_'_, . .,L-_=I

thru12" for use in potable water service. Schedule ._ :800.005"! .89 _'_20_5*'17"!:":_85(J':_::';T->:_:_8;40"!:_F"._'tTl"2r_%_:l80 pipe may be threaded.

3/4 -800-007 _ 1.20 >,.'::27.8:i:;"!iii'i690i!"1.050':;.:[_']!-._:_.,_, {

1 600-010 i 1.77 40.4 _: 630 i:: 1.315 : ; i,:;:_.179"_

'1-114 800-012 2.44 ; 56.7 ' 520 i;,-1.660 ! _:=i:191i-'_
1-1/2 • 800015 2.96 :_,c:68.9... : -.:470., :::i:-_i:;1"900:..,:< -5.:'_.200,_
__2 . 800-020 4.06 _ 94.9 i 400 :. i.L-2,375 ....._,_'_;-_!,218_;-:':-
2-1/2 800-025 6.22 : 144.9 " : ;: 425 L_" 2.875 : ._:::'.:_::'_76.:-_

3 800-030 8.32 193.8 " ; 375 i .:3.500' ";"-":.$00 . ::

3-1_ 800-035 24.82 ,232.2 ' 350 .. '. %4.000., i. ',--;'_-$18:._'-:'
4 _-800-040 12.16 _ : """ ":'_" "'_'"'_'_"" ::_".... . .283.3 _..q.;._:,_24 :,-:,.._-...4,500 -.r_-,-.,-._37_

.............. •,_-: _'_._ ' _;:'_.r-r,-" .... .';-. ; .-_, ...... _>_,
5 800-050 27.21 386.7 ! _290. !-5.563.,:_,_:-_:,_,8.75:;;=,_
6 800-060 23.19 _.541.1 ', _'. _:'280 L ':'.L_:.;'6.625'_'-:17L_'_,432:;..-_._

8 800-080 36.49 821.9 'L r .... 250 "= ! :' 8.625 ":; !.":"_.500 '_!_-

NOTE: 10 800-100 54.10 1227.7 ' " 230 "i ":10.750 { "_593 : ':
1. Standard length 20 feet, normallygray in color. 12 800-120 74.43 :_:_'1710.4. i _,,!230 '" ,{-:,;i2.750 ...;,............-..-.-.687_P..-;"'_"'
2. Pressuresshownare for solventweldedpipe.Threaded ............. .. L_:,

pipe reducesworkingpressureby 50%. 14 800-140 109.66 2126.0 _ -220 " i,- 14.00 . .750 "

3 "16 600-160 140.90 2732.0 ,. 220 :. -.16.00 .-"."-.-._,3 -.
18 800-'180 17"/.43 - 3440.0 : ."220 • _.... 18.00 ' _." .-.937 "

PVC PIPE - SCHEDULE 40
_. SCHEDULE 40 PVC PIPE - Conforms to ASTM D-

:."i " _:L.:_:. 'MINIMUM
PIPE PRICE : APPROX ....... -.OUTSIDE , WALL':!_ 1785,Type 1 (normal impact), Grade 1 (high chemi-
SIZE PART PER FT. w-r1100 MAX. W_P,_I_,_DIA.[_ .:. THICK. - cal resistance). This pipe also conforms to U.S.
(IN.) NUMBER ($) • FT.(LB): @73.40F._,_.;::,(IN.}. • . (IN.).:,. Product Standard PS 21-70 (supersedes U.S. Com-

1/4= 400-002 .98 8.1 _ i. 760 '_.540 :::_ ......088 _i_; mercial Standard CS 207-60) as having the same
3/8" 400-003 1.31 10.9. ].. 620 "_!_.i_iJ_i_675.,-:': .091 '_i O,D. dimensions as iron pipe. The National Sanita-
1/2 400-005 .67 16.4 " 600 :,_'i:_':::';_0 ";_; .109 .-...... tion Foundation (NSF) has approved pipe sizes 1/2"

314 400-007 .89 21.8 : 480 :_;;__:,:-1.050 i .113 " thru 12" for use in potable water service. Schedule
1.32 32.1 450 '_!,';-1.315 :1.;: .133 40 pipe should not be threaded.1 4_o_o:_o_9_._

1-1/4 400-012 1.77 43.4 370 :. _-_:1.660: i,:. .140
1-1/2 400-015 2.12 51.8 330 %';t:',;:.1.900 .',! ' .145

2 4oo-o_2.o__..2.84 69.5 : 26o_._,_.,,_.......... PVC (CLASS) SDR AND,.":_:.;2.375 ._ _: .154 "._-.

2-1/2 400-025 ; 4.51 109.6 300 ;_'_:'}_2.875.:i:i'.':;_...:.203'_!": SCHEDULE 120 PIPE ARE
.=-_ -_,-. AVAILABLE. CONSULT YOUR LOCAL3 400030 5.83 143.5 ...... 260 ",,._,,,3,500.-v,;_:_. ;2161"_i__

3-1/2= 400-035 • 18.14 169.7 : 240y_'p._;:4,000"_:_;-; .226_:_-:1 HARRINGTON SERVICE CENTER FOR
4 4oo-040 8.30 2o4.3, ._220_:__,i;.:;"-237_-_1 SPECIFIC TYPE AND SIZES.
5 400-050 " 11.27 272.8 _..... 190 _',5_'3;_;._,.;, "_258._ t
O 400060 14.59 360.9 180"i_t._6 sEs';;'I_,':'.28o'_,.I NOTES:
8 400-080 26.43 " 545.3 160 ,'_;_'-" 8.625 :_::'_'-".322" _'1 1. Standard length 20 feet.

10 400-100 32.26 791.3 , : 140 _'_,_';.10.750 ,':!:", !.365 ._-:. 2. Pipesizes ll4".318"and3-1/2"aregrayincolor. AIIother

12 .4.00.-1...2_0..._42.65 1053.2 130 "_'-'_12.750 ".:_" " .406 i>' pipe is normally white.
14 400-140 53.00 1247.0 130 '--,.;'_:,;!-_-14.00 ;: .437 ._;,. 3, Pipe may be plain or belled end.

_16 400-160 7!.06 1675.0 130 :-" 16.00 .500'" "

"18 400-160 108.87 2111.0........ .130"...... 1__8..__.......... =.5..62....
" 20 400-200 127.93 2490.0 130 , 20.00 : .593

24 400-240 165.07 3451.0 130 - ; 24.00 . .687 ,:..

, , , • -1



FOR SERVICE, PLEASE CALL 1-800-877-HIPCO

II _ICATION 12454B) oASTM D-2467 FOR SOCKET FITTINGS I

I! _J_TMD-1784 (PVC RESIN) ° APPROVED BY THE NATIONAL SANITATION I
"-.I¢lrSTM D-2464 FOR THREADED FI'I-i"INGS FOUNDATION (NSF) I

, GRAY IN COLOR

TEE 90° ELBOW r---i COUPLING
SOC x SOC x SOC SOC x SOC ='---J SOC x SOC

_J_;_,_MiN_i:_!_-k;;i,..-.-. i PRICE ._NO,INAL_! _PRICE NOMINAC:_!_;__. i PRICE
_;_"PIPE SIZE .':'__: PART "_ EACH '; PiPE SIZE _;:i PART EACH PIPE SIZE :._;_i!_PART. t: F,ACH
,,:<_-_-(IN.),:;" J NUMBERi ($) -.I(IN;) : NUMBER ($) (IN.) ; NUMBER i ($)
__ 1/4 801-002 _ 10:68 1/4 806-002 3.78 114 829-002 ; 10.93

318 801-003 i 10.68 3/8 . 806-003 3.78 318 829.003 -i 8.19
1/2 801-005 : 10.68 1/2 806-005 3.78 112 829-005 i 6.86

...... 3/4 .... 801._-O07..._ 11.18 3/4 806-007 4.86 3/4 829-007 ! 9.26
1 801-010 13.97 1 ....806.._.10__. 7.81 1 829-010 9.50

1-1/4 801-012 38.40 1-1/4 806-012 10.40 1-114 829-012 14.51

.... 1-1/2 801-0151 38,40 ...... 1-__1_/__ 806-015 11,17 1-112 829-015 15,64 "
2 801-020 i 48.04 2 ___80_6_20.... 13.50 2 829-020 16.76

2-1/2 801-025 52.24 2-1/2 806-025 31.58 2-1/2 829-025 41.33
3 801-030 ; 65.29 3 806-030 i 35.52 3 829-030 47.47................. "-t, '

4 801-.040! 75.63 4 ..... 806-040 ! 53.99 .4 829-040 59.48

........ _6 801-060_ 258.29 8 606-060: 153.69 6 ....e29-q60..... 127.80
8 . ___801..__60_._.59.p,.02.! 8 806-080 . 423.33 .......... 8 .... 829-080 174.09

10° 801-100M : 1,979.06 .!0" . __806_-100M."1,894.47 10° 829-1005P 78.40
12" 801-120M 12,794.92 12" 806-120M •2,469.61 12* 829-1205P ;, 90.36

j3/4x3/4x1/2 801-101 ! 8.16 NOTE: "NSF S.E. NationalSanitationFoun-
1xlx1/2 "-813"1"-13()_ 11.82" dation specialty engineered.200 psi max.
1xlx3/4 801-131 : 11,82 internalpressure rating@ 732F.

1-114xlo114x314" 801-157 : 19,51 UNION
1-1/4xl-1/4x1 801-168 : 25.64 SOC x SOC

1-1/2x1-1/2x3/4 801-210 25.64
...................... NOMINAL PRICE

1-1/2xl-1/2xl 801-211 25.64 45° ELBOW PIPE SIZE i PART EACH
1.1/2x1._l12X1:114 801-212 25.64 SOC x SOC (IN.) : NUMBER ($)

2x2x1/2 801-247 32.49 : EPDM O-Ring
2x2x3/4 801-248 3;;.4"9" NOMINAL PRICE

PiPE SIZE _ PART : EACH 1/4 897-002 25.90

2x2x1 801.._-249. 32.49 (IN.) NUMBER ($) 3/8 897-003 25.90
.......2.X2X1-1/2 801-251 32,49_ 1/4 817-002 13,57 " '1/2 -" 897-005 13,84

3X3X2 801-338 5.9._5.7 ........ 3-/8"-...... 8--1-7"_03.... 13_,57 3/4 89-/_)07""'" 17,61
4x4x2 . 80._1._20.: 96.28 ....... 1/2".... 817..005 -'7_16 1 897-010 20,14
4x4x3 801-422 96,28 ................. - ..........
6X6X3 801-530 192,37 ..... __3/4 817-007 10,86 1-1/4 __89.7._1.2 39,93 I

1 817-010 16.32 1-1/2 897-015 45,19
6x6x4 _ 801_.532..i 258.29 1-114 817-012 20.79 ....... "2.... 897-020 61,29

8xSx6 801-585 i 599.02 1-1/2 ....81;_-0"1"5..... 24.59 3" ....,8..97_-O3_.0..._114.09
NOTE:°NSFS'E'Nati°nalSanitat°nF°un" 2 817-020 31.8"_i" ..... 4 ... 89.7.-040 • 157.7'9
dation specialty engineered.200 psi max. 2-1/2 817-025 ," 66.88 Viton O-Ring
internalpressurerating@73°F. - .......3 817'-0_30". 81.41 114 857-002 26.20

NOTE:Pipewrenches,waterpumppliersand 4 817-04.0 : 146.58 ........ 3/_8 . .... -'857_-(_3_ 26,20
other metal gripping tools are not recom- 6 817-060 ; 184,58 1/2 857,005 " 14,02
mended forusewithplasticpipe.SeeourTool 8 817-080. ! 400,16 3/4 857-007 17,_

Section of this catalog for the proper tools. 10° 817-100M .1,259.81 1 ....85-7_01"-0-" 20.39
12" 617-120M 1,625.09 1-1/4 857-O12 • 40.43

NOTE:" NSF S.E. NationalSanitationFoun- "..... 1--1"/2....... . ..85.7-0..1_5__45.77-

_ dation specialty engineered,200 psi max ......... .2....... 8,57-020 62,04
.,,1_lr internalpressure rating@ 73;F. . .... 3_...... 857-030 115,52

I 'C 4 857-040160.94NOTE: LARGE DIAMETER FABR ATED FITTING NOTE: For pipe sizes larger than 4",

AVAILABLE, SEEPAGES1 8 & 1-9. flanges are recommended.

1.2k,. )



FOR SERVICE, PLEASE CALL 1-800-877-HIPCO

PVC MOLDED FITTINGS SCHEDULE 80
II

45° ELBOW TEE COUPLING
FPTxFPT FPTxFPTxFPT FPTxFPT

i NOMINAL i PRICE NOMINAL PRICE NOMINAL PRICE
SIZE PART i EACH PIPE SIZE PART EACH PIPE SIZE PART EACH

pIp(__N,)E NUMBER ($) (iN,) NUMBER ($) (IN,) NUMBER ($)
114 819-002 _ 15,41 .... 1/4 805-002 12.32 114 830-002 I 8.26
3/8 819-003 i 15.41 3/8 805-003 12,32 3/8 830-0031 7,68
1/2 819-005 I 14,07 1/2 805-005 12.32 1/2 830-005 J 7,68

--3/4 819-007 !. 15.0"/ ..... _3/4 805-007 13,73 3/4 830-007! 10,92
1 819-010I 18.97 1 805-0103026 1 830-010!11.71

1-1/4 819-012 i 28,91 7 1-1/4 805-012 = 32,14 1o1/4 830"012 i 14,51
1.1/2 ....... _819-0.15 "__3.6.:_94__I ....... 1-1/2 ..... 805:_0.15 :....,.38..:,91__...... 1-11,2.......... 830-015 32.26

2 819-020 i 53,91 | 2 805-020 41,86 2 830-020 33,88

2-1/2 819-025 I 106,61 a 2-1/2 805-025 152,38 2-1/2 830-025 80,87
..... 3 819-030 !_171._49 .J ...... 3 ........ _805-0.30 .159.1.6 ........... 3........ 830-030 96.01

4 819-040 I =48.09/ 4 808-040 258.68 4 830-040 184.20

UNION CAP _ PLUG I_
FPTxFPT FPT MPT

' I
NOMINAL ; PRICE NOMINAL PRICE NOMINAL PRICE

PIPE SIZE PART I EACH PIPE SIZE PART EACH PIPE SIZE PART EACH

(IN.) NUMBER : ($) (IN,) NUMBER ($) (IN,) NUMBER ($)EPDM O-RING 1/4 848-002 8.36 114 850-002 4.26

114 898-002 ! 27.90 -- 3/8 848-003 8,36 3/8 ..... 850-003 4.26

3/8 ....... 89.8-O0_3__ 27,90 - " 1/2" 848-005 8.36 1/2 850-005 6,47
"................ 9,40 3/4 850-007 6,71

1/2 898-005 I 16,07 314 848-007 _ ....
3/4 898-007 I 22.49 1 846-010 " 11.80 ..... 1 850-010 8,26

1-1/4 848-012 ' 14.08 1-114 850-012 12,07
1 898-010 i 29.93

..... .%_1/4......... 8.__98-012_.._..5_7,.1_2._ "...... 1-i'/2 848-015 ' 16.07 1-1/2 850-O15 14.72
1-1/2 898-015 I 70,72 2 848-020 31.58 2 850-020 15,07

2 898-020 108,83 2-1/2 848-025 [ 63,17 ..... 2-1/2-- 850-025 42,19
3 898-030 276,00 3 848.030 _ 74,36 3 850-030 49,19
4 898-040 ! 322,60 _. 4 848-040 : 130,93 4 850-040 96,77

VITON O-RING

.... 114.......... .858-002 } 28.26
3/8 858-003 i 28,26

1/2 858-005 l 15.29 REDUCING REDUCING
3/4 858-007 t 22,79

........ 1".......... __--30-_ FpTCOUPLINGxFPT socCOUPLINGxSOC
1-I14 858-012 t 57,82

%1/2 858-015 I 71,61 NOMINAL PRICE NOMINAL _ PRICE
• -2 ............ 858.020 1 110.18 PIPESlZE PART EACH PIPESIZE i PART : EACH

3 858-030 J 279.46 (IN.) ! NUMB.ER :" " (IN.) i NUMBER' ($)
3/4xl/2 830-101 9.11 314xl/2 829-101 i 8.36

4 858-040 [ 328.41 Ixi/2 830-130 , 13.50 lxl/2 829-130 11.69
NOTE: Socketxthreadavailableon request I x3/4 830-131 13.50 lx3/4 829-131 12.20

with 235 psimax. internalpressurerating 1-1/4x3/4 830-167 29.01 1-114xl 829-168 24.79'
@ 73° F. 1-1/2Xl 830-211 43.03 1-1/2Xl 829-211 25.97

2x1-1/2 830-251 57.12 1-1/2x1-114 829-212 32.09

NOTE: Largersizes available on request. 2x1-1/2 829-251 29,28
3x2 829-338 71,88
4x3 829-422 135.47
6x4" 829-532 276.32
8x6 829-585 836.92
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FOR SERVICE, PLEASE CALL•1-800-877-HIPCO

i PRICE NOM,NAL, PR,CE NOMIN;L¢'•' _i"-Pmcs
_i_P'_.._iZF-,S.;:J:;..,. .. .,._;:_,......PART , .EACH PIPE SIZE i PART EACH PIPE SIZE";!_:i ,:;:_:PA_'E_ _,.IEACH:':':"
__;]_ NUMBER ' (=) ,(IN.) •NUMBER ($) • .,-_.__'_ ................ 5_ _...'_..tt, _.......... ' (IN.) '.""-_ '- NUMBER __-,._.iv1.

114 _::_847-002 i .8.6___.9_9_ 114 835-002 11.6.2. 1/2 _;..836,._.-(_...._ 6.01

:_.. ._
1/2 i_.::.847-005 I 6.72 1/2 835-005 6.42 1 _...8,._6__IQ_,_ 15.29
3/4 i_:_;847.007_ ........ .3/4 ......... 835-007 9.51 %114 ' 8.3_.,._1:2_' 17.86

__I i::::847,-010 J--1-2:5_)-_ , " I 835-010 14.()1"" 1-I12 ": 836:-0:'15"-'._ 25.66
1-1/4 . 847-012 15.13 1-114 835-012 22.72 2 836-020 _,:_ 37.10
1-___ 847.015 15,13 1-1/2 835-015 27,87 2-1/2 836-025-" 42,20

2 847.020 29.86 2 835.020 48.62 3 836"030 .;i 46.83
847.025 61.01 2-1/2 835-025 76.77 4 836-040 :_ 83,24

3 _7.0_ .71.36 ........ 3....... 5_.030 56.41
_4._4 847.040 120-.39"' 4 835-040 148:53"

_____6_ 847.0_ 158.66
8 847.080 384.57

90 ° ELBOW i_ 90 ° ELBOW _ TEE
socxFPT FPTxFPT SOCxSOCxFPT

• .' ' '" '" _": _,'_t'-',.':: •

" .NOMINAL .....l':: I PRICE NOMINAL PRICE
PIPE SiZE PART i EACH PIPE SIZE i PART EACH PiPE SIZE PART }_:EACH

....:'_ (IN.) ' ::: NUMBER ], ($) (IN.) NUMBER " ($) (IN.) NUMBER I ($)
1/2 : 807.005 i 14.86 _ 114 808-002 9.38. 1/2 802-005 ; 16.86
3/4 807-007 17.51 3/8 808.003 9.38._ 3/4 802.007 i 21.82
1 i • 807.010 i 18.92 1/2 808-005 8.76 1 802.010 i 25.53

1-1/4 : 807-012 ! 21.82 3/4 808.007 10.90 1-1/2 802.015 32.10
1-1/2 807-O15 i 26.03 1 808.010 : 13.73 2 802-020" 39.51

2 807.020 ! 33.74 1-1/4 808-012 : 14.77
--3 807-030 ! 79.93 1-1/2 808-015 ! 20.98

2 808-020 i 23.93
.__.__2:1_ ..... 808.025 : 9!,99.

3 808.030 148,34
4 808-040. 261.02

_°
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FOR SERVICE, PLEASE CALL 1-800-877-HIPCO

f-
PVC FITTINGS- SCHEDULE 80

REDUCING _ REDUCING _ REDUCING
BUSHING BUSHING BUSHING
IPT x FPT SPIG x FPT ;PIG x SOC

_'._'",_';,'-,.' ..... ":..','...I ,x:"_''.'".... " .... . ..........." ....-"'!:-"_"PRiC_',OMmALI l.:pmc_::_:._,OMmALI " iPRICK-
NOMINAL .:_I: 'r,:RT'""_%....... -.PART ""-"!_-EACH";" '_-.:_I.PESIZE."_:i....PART -.-:.I._EACH+:.............. '" "rA ":'_..... •'EACH'"
PIPE SIZE..:.._":." .......... _+, ...... -.. ": :•PIPEsize "

(IN.) -": t .NUMB-ER._:'_::".:($) " '":" (IN.) ""_ NUMBER ...r:_;:._:($}.,:_..;.? ._J'i_(IN.). :"! NUMBER !-,_,,:+($).':.

316x114_83_3.= 316x114838-052i 6.0e 316xI/4,.:837-052i 6.0e. . • _ .'" . .....

1]2xl/4 _ ._ 1/2Xl/8 838-071 i 6"06 i ;/2Xl/4 837-072 : 6.061/2X3/8 839"073 \_! 13.77 1/2Xl/4 838-072 6.06 1/2X3/8 837-073 _ 6.06I ............

3,4x1,, 1,2xsJ8838.0,3i6.0° 3,4x1,=,7-101=219
3/4x3/8 _ 10.28 3/4x1/4 838-098 4.02 lxl/2 : 837-130 i 6.31
......... -........ :,:o=-:3/4xl/2 " 839-101.:..t 8.47 3/4x1/2 838-101 lx314 837-131 i 6.31

lx1/4 : 839-128 ] 16 58 lx3/8 838-129 I 6.31 1-1/4xl/2 837-166 : 9.92

'1X3}8....." 839-1.29...I13.26 1'Xl/2 838-130 1 "6'_11-° 1-I/4x314 837-167 ! 9.92

lx3/4 _:.i 1-1/4xl/2 838-166 / 12.83 I 1-1/2xl/2 ' 837-209 1 13.50

1-1/4xl/2 : 839'-i66 :_ 1-1/4x3/4 838-167 12.83 I 1-1/2x3/4 ! 837-210 i 13.50

1-114x3/4 839-167 1-1/4xl 838-168 I 12.83 1-1/2xl 837-211 i 13.50

1-114xl i':839-168 ":_ --1-1/2xl/2 838-209 t 16.07 1-1/2x1-114 : 837-2121 13.50

1-1/2xl/2 ' 839-209 1-112x3/4 838-210 I. 16.07 2xl/2 837-247 i 19.27

1-1/2x3/4 1-1/2xl 838-211 I 16.07 2x314 837-248 ! 19.27

1-1/2xl "839-211 1-1/2x1-1/4 838-212 16.07 2xl 837-249 i 19.27

1-1/2x1-1/4 2xl/2 838-247 .;. 19.69 2x1-1/4 837-250 _ 19.27

2xl/2 .....'_9-247.' 2x3/4 838-2_1.8"""-J 19.69 2x1-1/2 ' 837-251! 19.27

2x3/4 839-248 24.41 2xl 838-249 I 19.69 2-1/2x1-1/2 837-291 1 33.39

2xl : 839-249 2x1-1/4 838-250 I 19.69 2-1/2x2 837-292. j 33.39

2x1-1/4 24.41 2x1-1/2 838-251 "l 19.69 3xl : 837-335 :.: 53.02
41.61 3x1-114 ! 837-336" ":

2x1-1/2 24.41 2-112xl/2 838-287 _l 53.02

2-1/2x2 : 839-292 33.07 2-1/2x314 838-288 I 41.61 3x1-1/2 : 837-337'"! 53.02

3x1-1/2 839-337 44.94 2-1/2xl 838-289 I 41.61 3x2 837-338 ' i 53.02
.... 3x2 839-338 : 2-1/2x1-1/4 838-290 t 41.61 3x2-1/2 837-339 ;_ 53.02

3x2-1/2 839-339 `_:! 2-1/2x1-1/2 838-291 41.61 4x2 837-420 1 73.43
o..

4x2 839-420 ": 2-1/2x2 838-292 41.61 4x3 837-422 "i 73°43

839-42.2:._ 3x3/4 838-334 77.02 __ 6x2 837-528 i 102.034x3 xI 8_8I_I__.02 Sx3 " 83715_':-.:-_" 102.03

3x1-1/4 838-336 -', 77.02 6x4 :" 837-5_ i;' 102.03

3x1.1_ _e-_.-v!i 77.02 6,=8 _ _7-_;._!160.83
_ 3x2 838-338 77,02 10x6" 537-626= _ 583.17

• ...

3x2-1/2 838-339 77.02 10x8" 537-628 .... 583,17

. ._4, ....... m8-420 116.37 im,8- • 537._ .'.+!6"+'3.90
4x2-1/2 838-421 " 118.37 12x10" 537-670 ! 673.90

4x3 838-422 118.37 NOTE: "Denotes 150 psi maximum internal

FLON tape preventsgallingof threaded 6x2 838-528 136.34 pressure rating.

,,SZlttingsand is requiredfor leak-tight ....... 6x3 .... 838-530 .. 136.34
threadedjoints,see page 1-31.............

6x4 838-532 136.34
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FOR SERVICE, PLEASE CALL 1-800-877-HIPCO

PVC FITTINGS- SCHEDULE 80

FLANGE _ FLANGE _ FLANGE _
SOC (VAN STONE STYLE) FPT (VAN STONE STYLE) SPIGOT (VAN STONE STYLE)

L.;_ .:-._...'.."._'_.,,:'. '..." Z • . .... _. .

_: NOMINAL ! PRICE NOMINAL PRICE NOMINALS;::_ " .... PRICE

_Pi#E SBE : PART !: EACH PIPE SIZE PART EACH J PIPE SIZE._ ._;;;_:PART .... EACH
'_-"_;_-_'_N.)...... , NUMBER ,' ($) (IN.) NUMBER ($) (IN.) '*_'. :"NUMBER :::_";'_($)

1/2 ! 854.005 i 20,66 1/2 855.005 24.76 I 1/2 ::- 856.005 20.83314 : 654-007 i 22.13 314 855-007 _I 29.04 314 856-007 22.30_

1 : 854-010 : 24.64 1 855-010 31.78 1 856-010 24.87
1-1/4 856-012 25.62

1-1/4 : 854-012 : 25.40 1-1/4 855-012 43.80 1-1/2 856-015 26.14

1-1/2 854.015 : 25.9.3 1-1/2 855-015 47.82 2 856-020 34,77
2 854-020 .34.49 2 855-020 48.93 2-1/2 856-025 53.71

2-1/2 854-025 53.28 2-1/2 855-025 112.48 3 856-030 59.36
'- 4 856-040 76.083 854-030 58.87 3 855-030 115.74
..... 6 856-060 116.09

4 854-040 74.47 4 855-040 = 217.49 8 856-080 211.31
5 : 854-050 : 117.16 NOTE: Flanges conformto ANSI 150 lb. 10 856-100, 300.10
6 _ 854-060 : 117.17 dimensions, Maximum internal pressure 12 856-'12()':''_ 323.52

150 psi @ 73°F.
8 ; 854-080 : 190.77 NOTE: Male end flangesare used inmaking
10 854-100 300.10 11'_""1,4_ flanged fittingsor valves. Solvent cement

male end intosocket of fittingorvalve. This
12 , 854-12'0 : 323.52 eliminatestheneed fora nippleanda second
14 : 854-140 ' 1,028.00 solventcemented joint.

NOTE: Flanges conformto ANSI 150 lb.
16 : 854-160 i 1,375.00 dimensions. Maximum internalpressure

qOTE: Flangesconformto ANSI 150 lb. di- 150 psi @ 73_F.
mensions. Maximuminternal pressure 150 WYE
psi @ 73°F. SLIP x SLIP x SLIP

FLANGE
NOMINAL PRICE BLIND

NOTE: Van Stoneflangesare usedto make PIPE SIZE PART EACH
installationeasier. This unique concept al- " (IN.) NUMBER ($) NOMINAL i PRICE
lows the installerto rotate the back-up ring 3 875-030 372.41 PiPE SIZE i PART EACH
aligningboltholes indesired positionfor as- (IN.) i NUMBER ($)
sembly. Jigsto align bolt holesare not re- 4 875-040 461.43 1/2 853-005 29.03
quired. 6 875-060 630.26

3/4 853-007 34.61

Solvent cement and primer are shown on 6x6x4 875-532 480.31 1 853-010 47.26
pages 1-30,1-31 & 1-32. NOTE: 150 psiworkingpressure nonshock

@ 73OF. 1-1/4 853-012 58.03
[ _._

Flange gasketsandboltpacksare shownon 1-1/2 853-015 58.03

pages 1-32 & 1-33. 2 853-020 86.66

2-1/2 853-025 141.20

3 853-030 170.39

4 853-040212.30

6 853-060 257.96

8 853-080 322.91

10" 853-100 539.98
........... w ....

12" 853-120 840.92

NOTE: For large diameter blind flanges,
see page 1-12.

NOTE: "75 psi maximum int_emalpressure
NOTE: To order primer or solvent cement, rating @ 73=F.

see pages 1-30, 1-31 & 1-32,



FOR SERVICE, PLEASE CALL 1-800-877-HIPCO

PVC FITTINGS- SCHEDULE80

,u tiill ii11
=IPE NIPPLES MPT x MPT

CODEi D=A.679 !_-+'mmi_681 t_,_662i:+8831 6m i-_ 5866i_+:_m+7+_L_.868i_9 l 690 _:892 ,
""LEN. i -SIZE-..... : :"I_..... +:,+>I;_++_:f/4-!!+:I:,?a__I':_+:1J2+__++..+.++.r+, , ._:314 "I ...:1 j '+%114.' ::!::I-1/2._. , ..... ;;_+.+'12......... .+;?I:.:2-I/2 + .:.:i.3 Jl..:.;_:4.... ". ,i' :--G6+'---+:.

• i! ; , PRICEEACH(S)
1.16 t 1.16 1.16 i .69 .97 1.38 1.78 ' 2.21 2.89 8.60 10.53' 17.28 143.10

015 +._ :1!/2 : 1.24 I 1.24 1.24 ! .97 .97 + -

.../.. '. :, : ii

020 t 2 : 1.32 ; 1.32 1.32 : .97 1.03 1.51 1.86 2.27 " "

......-1/2 1.32 i 1.32 1.54 i 1.03 1.11 : 1.65 2.05 _ 2.48 3.16 " " -

_: 1.46 ! 1.46 1.62 • 1.11 1.16: 1.73 2.27 2.75 3.43 9.96 11.48 -. . ,..-+ .- -_.._. ----

035 :_11_371/2 1.54 + 1.54 1.73 1.16 1.30 1.86 2.48 2.97 3.73 10.72 12.47 -

040 _,i41,: 1.62 : 1.62 1.89. 1.24 1.38 2.00 2.62 : 3.16 4.00 11.48 13.42 17.98 148.50

i.,:046:.', ! ,-_!4.i/2_i_i1.62 I 1.62 2.11 I 1.38 1.59 2.27 2.89 : 3.38 4.45 12.23 14.361 19.14

050 +:y++5 :;_. 1.73 i 1.73 2.19 + 1.46 1.65 + 2.48 3.11 ; 3.65 4.67 12.99 15.31 20.28

055 i:.I:15.1/2 1.8911.89 2.38' 1.51 1.78 2.62 3.29 3.66 4.94 13.80 16.2821.44
•.o, ..._,; ; "._.;.,_;_,"
_-+:.:-_,_:__+:+_+.__+_ ! ; _ ,

_1_ 060 :_ 6 2.19 ' 2.19 2.46 1.59 1.92 2.75 3.43 4.13 5.24 14.55 17.23 22.57 172.80.070 :.ii'7 2.35 i 2.35 2.65 + 1.78 2.05 3.02 3.86 i 4.54 5.91 16.07 19.14 24.89

•080 :" +'+'8 2.51 12.51 2.81 ; 1.86 2.27 3.24 4.13 i 4.94 6.40 17.60 21.06 27.36 197.10

.090 :-,_f,_:_,9__ 2.73 I 2.73 3.08 ( 2.05 2.48 3.65 4.48 ; 5.37 7.02 : 19.14 22.95 i 29.86
# . + : +

100 _:t_:'10 + 2.92 ; 2.92 3.29 + 2.21 2.67 " 3.86 4.81 : 5.70 7.56 20.66 24.89 ; 32.35 221.40

110 _J :11 _ 3.08 :1 3.08 3.46 i 2.35 2.89 • 4.13 5.16 5.61 8.18 !22.19 26.78 34.83

ii +120 + :'_!i2 3.29 i 3.29 3.65 , 2.48 3.02 4.32 5.43 ! 6.13 8.67 23.71 28.73 37.60 240.30

NOTE: 1. Nipplesare normallyspecifiedby pipesize, then length. (i.e., 1/4" x 2" wouldbe code number 880-020.)
2. Special lengthsand threaded one end (TOE) nipplesare available up to 60" in length.

PVC FLANGED FITTINGS - SCHEDULE 80
Flanged fittingsare fabricated frommolded componentsshown on pages 1-2 and 1-6 of this section.

FLANGED TEE FLANGED 90° ELBOW FLANGED 45° ELBOW
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_PVC SCHEDULE 80 FITTINGS, 150 SER_£S, UNIONS,
ii

_.) us'I

Part Std Mstr Disc Price Part Std Mstr Disc Pric_
" Number Size Pk Ctn Code Each Number Size Pk Ctn Code Eac:

WYE ,/2.. 2". 235psi Maximum Internal Pressure Rating _73"F. UNION continued

Soc 3" or larger - 150 psi Maximum Internal Pressure Raring @73"F Soc w/Vilon® O-Ring Seal 235 psl@ 73'F

oo oo0857-030 3 5 0 080 46.,:-."

UNION
, Flpf w/Vlton® O-Ring Seal 235 psi @ 73'F

875-015 1-1/2 20 0 080 16.31

875-020 2 10 0 080 46.78

875-030 3 4 0 080 150.41

- _r 875-040 4 4 0 080 186.36
875-060 6 3 0 080 254.55

875-532 6x4 5 0 060 193.99 858-002 1/4 25 150 080 11.J

875-578F 8x2 1 0 083 326.40 858-003 3/8 25 100 080 11 -'"

675-580F 6x3 1 0 083 331.54 858-005 1/2 10 60 080 6.,='."

875-582F 8x4 1 0 083 351.54 858-007 3/4 10 40 080 9 _:

875-585F 8x6 1 0 083 414.54 858.010 1 10 40 080 12.;._

875-080F* 8 .1 0 083 421.64 858-012 1-1/4 5 20 080 23."

875-621F" 10x2 1 0 083 439.41 858-015 1-1/2 5 0 080 28 :-."

875-622F" 10x2-1/2 1 0 083 452.65 " 858-020 2 5 0 080 44._:"

J 875-623F" 10x3 1 0 083 447,97 858-030 3 5 0 080 112 :-875-624F • 10x4 1 0 083 488,22 858-040 4 4 0 080 132.._:

875-626F* 10x6 I 0 083 555.55 UNION
875-628F* 10x8 1 0 083 642.51 Soc x Fip! w/Viton® O-Ring Seal 235 psi @ 73'F

875-100F ° 10 1 0 083 661.65

875-661F" 12x2 1 0 083 541.80

875-663F" 12x3 1 0 083 581.76

875-664P 12x4 1 0 083 616.09

875-666F" 12x6 1 0 083 702.62

875-668F" 12x8 1 0 083 769.75 859-005 1/2 10 60 080 6.":

875-670F • 12x10 1 0 083 811.22 859-007 3/4 10 40 080 9._-."

875-120F" 12 1 0 083 840,98 859-010 1 10 40 080 12._-"

. UNION 859-012 1-1/4 5 20 080 24.5:

Soc w/Viton® O-Ring Seal 235 psi @ 73"F •- 859-015 1-1/2 5 0 080 30.36

859-020 2 5 0 080 46.7"

859-030 3 5 0 080 110.2.c

Ii i 859.040 4 4 0 080 126,7_,

857-002 1/4 25 150 080 10.58

857-003 3/8 25 100 080 10.58

857-005 1/2 10 60 080 5.66

857-007 3/4 10 40 080 7.20

857-010 1 10 40 080 8,23

857-012 1-114 5 20 080 16.33

857-015 1-1/2 5 0 080 18.49

_AGE 10
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This specification covers plastic pressure and drainage fittings
fabricated from Pvc and reinforced with fiberglass where necessary.
These _fittings are. for large piplngsystems up _o 24" in diameter

where molded or other machine manufactured fittings are not

available .:

B._
I, Pipe used shall be type I grade I PVC.
2. Welding rod when used shall be of the same material as the

pipe. " "

3. Fiberglass shall •be applied using a resin which chemically

bonds _o the PVC.

I. '_ The manufacturer shall be t_gularly engaged in thel-moplasl:ic
and fiberglass fabrica£ion and _all work• shall be completed at a

• single location.
2. The manufacturer shall have engineering capabilit-y for
product design ahd testlng.
3. Fittings shall have been successfully in service for at least
five years and the manufacturer must have produc_ liability
insurance of at least $I million.
D. _BODUCT DEF_IT_ON, DESTGN, TESTING AND MANU_ACTURI

I. Fittings are to be socket end for solvent cement joining with
a bell depth of 1]2 times the nominal diameter of the pipe and
pipe interference at 1/2 the bell depth.
2, Eibow s are to have: mitered seams joined by butt fusion for
diameters up to 16"; other fittings are to be hot air welded and
reinforced with fiberglass where necessary.
3. The fabricator must be able to manufacture and warrant butt

j fusion welded fittings for pressures Up to the rating of the pipeand shall have tested samples of fittings to exceed the
following:

a. Short term quick burst without FRP -2.5 times pipe
rating.

b. Long term 1000 •hour test without FRP - 2.0 times pipe
•" rating. • '

4. Hot air welded fittings (i8" toi 24")shall have bonded

fiberglass of sufficient thickn_ess to handle pressures up to 50 tO
I00 PSI as outlined in NBS PS i5-69.

5. Reinforcement bond tests shall have been performed showing
sufficient shear strength for design conditions.
6. Tolerance on •fittings anglms shall be within + or - one
degree. ;.._;
7. The manufacturer shall have a full line of fittings available
to include at least couplings,' 90 degree elbows, 45 degree
elbows, tees, caps, WYE laterals, reducing couplings and

bushings" TA_dD
I. ASTM D-1784 - Plastic Materials

2. ASTM D-1785 - PVC Plastic Pipe (Schedule 40 and 80)
3. NBS PS 15-69 - Product std for reinforced polyester eq%lipment.
4. ASTM D-2241 - PVC Plastic Pipe (SDR-PR}

Norcore Plastics, Inc. (Ta'c0ma, WA} or equal.

J ,.,
i"

• _

... .

11/13/gS - I,:%k_Sl_P3o3r, r,,_. •
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CHARL
PIPE AND FOUNDRY COMPANY

•" _. P,O, BoX 35a.30' * Te!ephoneT0a/372-5030 '

) CHARLOTT |, NORTH CAit,OLINA 282=5

] certify that all PlasticPipc and Fittings, manufactured by Charlotte Pipe and Foundry, Plastic Divisioxx,.arcmanufaoturodin
the United SUites, andoonform to ih¢ fol|owing gandards:

SCH. 40 PVC PIPE •_;CH. 48 ABS-DWV PIPE-CELLUAR COLOR
ASTM D-I 7M, ASTM D'178S ASTM D.3_;L ASTM F-62_
AfffM IJh2665 NSF.STANDARDNO. 14
H IA UM-79a .. .

FEDERAL SPECIFICATIONL-P-320a SCFL 40ABS.DWV FI'JI'FII_._S
]APMO IS 9-90. IAI_O g-$9 ASTM D-3965, ASTM D-266 !
NSI/ S'rANI3ARD.NO. 14 ,_ UM-79a
1AJW/OUI_ ON _Iq'J._II"IF.DITEMS. FEDERAL SPI_IFICATION L-P-322b
NSF STANDARD NO. 01 IAPMO IS.%90

" NSF STANDARDNO. 14 "
SCH, 40 PVC-DWV PIPE-CI_LLULAR CORE• IAPMOUPC ON SI']_IFIED
AS'I'M D-4396, ASTM'F-891

_sl_STAND,U_ NO,14 SC_.4eP_'CPRES_SUmZnrnNQ_
IAPMO.U]_ .. ASI'M I)-1784,ASTM I)-2466.

NSF STANDARD NO. 14
SCH.,IoPVC-nWVrITTINC_S NSFSTANDARDNO.61
Aswci134vs4,AS'rMD-2SSS
FIIA UM.Vga fvc THINWALL PIPE AND F'I'i_[_Gg
FEDERAL SPECIFICATIONL-P-320a AS'lie! D-1784, ASTM D-2949 "
IAPMOIS 9-90 NSF IqTANDARDNO. ]4
NSF STANDARD NO..!4

1APMOUPC ON SPECII_D ]'/'JCJvlS PVC SEWEI_ MAIN PIPE-CELLUIL_,R CORRASTM r'_4396, ASTM 1:891 P8 50

PVC PRESSURE PIPE SDR-21

"ASTM D.] 784,AffIWI D-224l ]_VC SClt. SOPVC PIPE
NSF STANDARD NO. 14 • " "

" NSFSTANDARDNO. ]6 _ .. ASTMINI784,ASTMD-I785PVC 1120
NSF STANDARD NO. 14

PaESS' EPIPESPa-26 NsrST h'CDUtDNO.
ASTMD-1784,_ O-2441
NKF STANDARD NO. 14 q_vc SCI_I.411GRAY PIPE
NS_ STANDARDNO. 16 A_TM I_1794, ASTM I;.441

• ' NSF STANDARD NO. 14
pYc :SEW"ERMAIN PIPE N_F BTANDARDNO. 61
ASTM D_1784
ASTM D-3034-.SDR35

A_TM D.3212, ASTMF 477 CPVC ETS FLOW-GU_d_,D OO]b]_ PIPE 4t.FIT'rlNGS
ASTM D-2846

_VC WE,lL C_[_G PIPE lqlA UM-61a

ASTM D-ITM, AfflM F 480 NSF ,VrANDARD NO. 14
NSF STANDARDNO. 14 NSF STANDARD NO. 61
N_" STANDARDNO.61

CPVC SC_. SOGRAY PIPE . .Verytrulyyours. .

AgTM D-i 784, AS'lMF-441 _ __a, ,__qsrSTANDARD_qo._4
gSF STANDARD NO,61 " .

.... Smi_rvi_
NouayPubli_

• Com m

• ,. .. ".

-. . .. _ .



Ultra Seal © - Is a smooth, non- Super Seal = - ts a smooth, soft- Master Seal © - Is a very-slow-
hardening, Teflon* based white setting, yellow thread sealant that setting, non-drying blue paste
paste that contains no valve also contains no valve destroying . thread sealant that contains no
destroying grit and will not transfer grit and will not transfer taste or valve destroying grit. It is ideal for
taste or odor. It also has an anti- odor. It will remain soft and pliable prefabrication work, or
galling compound for easy valve/ . for the life of the system and is applications that require more
joint disassembly after years of safe for both metal and plastic "open" time. It is safe for metal
use. It is safe for both metal and applications. Super Seal is and plastic applications. Master
plastic applications. Ultra Seal is brushable from -50°F to 400°F Seal is brushable from -50°F to
brushable from -50°F to 600°F, and.will seal gas lines to 3,000 400°F and will seal gas lines to
and will seal gas lines to 3,000 PSI and liquid lines to 6,000 PSI. 3,000 PSI and liquid lines to 6,000
PSI and liquids to 10,000 PSI. PSI.

T. Christy Enterprises markets an array of specialty products for sealing virtually every piping application.
These products range from Electra Seal® -- electrical potting compound to Permatex #2C** for gasketed or
flanged applications. Please consult our separate Technical Data Sheets for specific information regarding
these products.

i
BLUE © XHD © AMIGO == RED HOT PURPLE

CLEAR PRIMER © PRIMER

HEAVY PASTE'LIKE REGULAR WATER THIN WATERTHIN

=. ,=. _ .... ._ : . - . ,

MEDIUM SLOW VERY FAST SEI" FAST ACTING FAST ACTING

®
_.%;-;:._,_ ..:...
"_"l_ts'F-e56 - "::"'

V=Pt.,Pint,Quart, Pint,Quart, Gallon 1/4Pt., Y=PL, Pint, Quart, Gallon V4PL, Y.zPt., Pint,
Gallon Quart,Gallon Quart,Gallon
"DuPonl Trademark °'Loctite Company Trademark
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EDMUND A.PANY, Inc.
_NGE 1910

81"._I;dLEKSNql:)_PPENIPPLF_ - -- • nn

,-
77EastFifleer_ 5_'set (ZI_)f:_5-272_• FAX:(ElS)625-5734 LosAngekm,CA90021-2841

May 7, 1998

Familian Pip© & Supply
SSO Mariposa St.
San Francisco, CA 94107

A_m:SteveH.

Thisistocertifythatallofourplpc.ipplc.sarcmadeatourfactoryin
LosAng=Ios,CalifomiL

We followalloftheapplicableANSI st_t.rdsandallofourpipemeetsthemost
currentA.S.T.M.spccificlaions(seebelow).

Becausewe manufactureallnippl_sinLosAngel_,atle.ast51% ofthetotal
productcostis incurredin theU.S.A.andcalled Domesticforyour tree.

Thank you for your interestin ourproducL

Verytruly youri,
EdmundA. GrayCo., Inc.

_Igatto
Sales Manag_

StandardBlack.C-alvaniz_1.Brass.Extra,HeavyWeldedandS_m]usa:
NippleSp_:. - A.S.T.M.A-733-93
FedSp_, - WWN-351
PipeSl_sc. -- A.S.T.M.A-53 A
Brass & ChrnmePlatedNipple Spec. - A.S_T.M-B-687-g8

Extra-HeavyW¢Id_lPipeSpec. = A,S,T.M,A-53A
Std. & ExtrsHeavy Brass Pip©Sp¢¢. = A.S,T,M, B-43

AllS_rnlcssPipeSpin:. = A.S.T.M.A-10f-BIAS_ SA-106-B
"IF IT'S A PIPE NIPPLE ...... WE HAVE IT" , ,,, -
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